
" -[' 

.. " l~ 

":'1 \ ' 

. I \ 

,~ ", 

~ l ,I":' 
\ _,_ ,~. i 

• C,· '-~. 

I
· ,:"I~' 

• '\ I ~ ,:~ 
" ~ ~,~, '\ 
'.' ,.::~ 

:.11: ' ~. 'c' 

" , . " 
~ '.' , 

. ',', 

',. 
~ . :' ;' . ',: 

'I::" 
" 

1 ."'~ 

.,' 

."-," 
, ' ':: ',' , ' ~.' -( 

. ~,. " 
'. ' , " 

. ",J 

,~~ . - , .' ,}~ 
,. ".,-. 

, .... 

'.J, 

... ~:.. 
" ' 

," 

, " 

',': 

,> ' 

, ,,; 

.',' '. 
,~ .} , 

.. ';". 
'." ;. ... ' 

, " ~', '!. 

. ,; 

-(,-, 

'. ' 

" , .... , 

'01: 

, .t. 

. ~' , " I', .. ,", 

:', ~ 

,,' .. ' 

( .. : 

.. " , 
." 

{' ..... ~ ,
, f'~ 

'. "-,'j •• .. ~ " 

.- .. l' ,'" 
'.-:,' 

, , ",.-

",,:,~ .;,.:. " 

-:' /' 

',I. 

"." 1~ "... :":;' .~, J 

'-" ~'::' .-\ :-' ~ ;,~:~? 
.. " 

~ ,"J"- 1/' .... : I 

", 

,,' , 

'.', , , - '" .~ 

. " <r.' .. ' 
\ \ .'.' ¥.: ' ,-,'/~." 

",'-, ,-' 
"j 

,"~':' : 

'I' 

\ 

, ,~. 

\ "' .. " 

,.', .r 

'. , 

, :,' 

, , 
'" 

, ." 



..‘- 

i , \ 

TETFtA TECH &US, INC. 
661 Andersen Drive. Pittsburgh, Pennsylvania 15220-2745 
(412) 921-7090 n Fy (412) 921-4040 n www.tetratech.com 

PIT-T-01-2-01 2 I 

January 11.2002 

Project Number 2863 

Ms. Kymberlee Keckler 
Remedial Project Manager 
U.S. Environmental Protection Agency - Region 1 
1 Congress St. 
Suite 1100 (HBT) 
Boston, Massachusetts 02114-2023 

Mr. Mark Lewis 
Connecticut Department of Environmental Protection 
Bureau of Water Management 
Permitting, Enforcement, & Remediation Division 
79 Elm Street 
Hartford, Connecticut 061065127 

Subject: Final Round 7 Groundwater Monitoring Report for Area A Landfill 
Naval Submarine Base-New London, Groton, Connecticut 

Reference: CLEAN Contract Number N62467-94-D-0888 
Contract Task Order Number 0816 

Dear Ms. Keckler / Mr. Lewis: 

On behalf of the U.S. Navy, Tetra Tech NUS, Inc. (TtNUS) is pleased to submit to the U.S. Environmental 
Protection Agency, Region 1 (EPA), 2 copies and to the Connecticut Department of Environmental 
Protection (CTDEP), 1 copy of the enclosed page changes for the subject report. These new pages 
reflect the changes made to address the comments received from the EPA on December 17, 2001. The 
Navy’s responses to EPA’s comments are provided in Attachment A to this letter. 

If you have any questions regarding the page changes, please contact Mr. Mark Evans of Engineering 
Field Activity Northeast at (610) 595-0567 (ext. 162). 

Attachment(s) 

c: Mr. Mark Evans, EFANE (2 copies) 
Mr. Richard Conant, NSB-NLON (2 copies) 
Mr. Roger Boucher, EFANE (w/o enclosure) 
Ms. Jennifer Hayes Stump, Gannett Fleming (1 copy) 
Mr. John Trepanowski, TtNUS-KOP (1 copy) 
CT0 816 - File Copy 

A_. ~--. __ _.-- - .._ i_ 



ATTACHMENT A 

Responses to USEPA’s December 17,200l Comments 
Final Round 7 Groundwater Monitoring Report for Area A Landfill 

NSB-NLON, Groton, Connecticut 
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SPECIFIC COMMENTS 

Comment 1: p. 3-2,93-O, w 

This text in this bulleted paragraph indicates that benzo(a)pyrene was detected at 1 .O ug/L in monitoring well 
2WMW43DS. The September 2001 version of the report, however, does not reveal this detection even 
though the reporting limit was 0.5 ug/L. Please clarify. 

Response 

Clarification. The 0.5 U ug/L quantitation limit provided for benzo(a)pyrene in the September 2001 
report was incorrect. There was a discrepancy between the electronic data deliverable and the hard 
copy Form I provided by the laboratory. The laboratory was contacted and they indicated that the 
result reported on the hard copy Form I (1 pgR) was correct. This value was subsequently provided 
in the November 2001 report. 

Comment 2: p. 3-2, §3.0,14 

The discussion of chromium results implies that chromium was only detected in two wells. Based on Table 
3-1, chromium was detected in 7 wells during the seventh round of sampling. In addition, the third sentence 
of this paragraph states: ‘All of the detected concentrations, with the exception of the concentration (9 J ug/L) 
detected in the unfiltered sample from 2WMW21 S, exceeded the secondary monitoring criterion of 11 ug/L 
. ..I’ This statement appears to conflict with the data presented in Table 3-l that presents a number of positive 
detections in both filtered and unfiltered samples below the secondary monitoring criterion. Please review and 
correct this paragraph. 

Response 

Agree. The paragraph only discusses the chromium results from sample locations which had 
exceedences of criteria. This approach was not clear in the paragraph. The paragraph will be 
revised as follows: 

“Chromium was detected in samples collected from seven monitoring wells and one surface 
water sampling location. The concentrations of chromium detected in samples from three 
locations exceeded monitoring criteria. Chromium was detected in the unfiltered samples 
(9 J ,ug/L and 23.2 J ,uglL) and filtered samples (12.8 pg/L and 13.9 J ,ug/L) from monitoring 
wells 2WMW21S and 2WMW46DS. Chromium was also detected in the filtered sample 
(27.5 PgR) collected from surface water location SG-23. All of the detected concentrations 
from these three Icoations, with the exception of the concentration (9 J pg/L) detected in the 
unfiltered sample from 2WMW21 S, exceeded the secondary monitoring criierion of 11 pg/L, 
which is the Federal AWQC for protection of aquatic life (chronic, freshwater), but none 
exceeded the primary criterion of 110 pug/L.” 
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Comment 3: p. 3.3, 53.0,nl 

The first sentence in this paragraph begins with: “Zinc was detected in 10 of 14 groundwater samples . ..” 
Based on the data in Table 3-1, zinc was only detected in nine of the wells during the seventh round. Please 
review and correct as necessary. 

Response 

Agree. Zinc was detected in nine of 14 groundwater samples., The sentence will be corrected as 
follows: 

“Zinc was detected in 9 of 14 groundwater samples and all eight seep and surface water 
samples.” 

Comment 4: Appendix F 

Within the November 20,200l letter, there is a discussion of reporting limits used by the laboratory. The letter 
indicates that the laboratory “...reported to generic Method Detection Limits (MDLs) for Polynuclear Aromatic 
Hydrocarbons (PAHs) . . ..‘I Please identify the reporting limits that were used”for other parameters (i.e. metals, 
volatile organics, semivolatile organics other than PAHs, pesticides and PCBs). 

The letter also mentions that the laboratory provided instrument detection limits. Instrument detection limits 
represent a lower bound on actual sample specific detection limits. They are established by running standards 
in 01 water and do not take into account effects from sample preparation or the sample matrix. Thus, although 
the IDLs may have been at or below the primary and secondary criteria, it does not follow that the sample 
detection limits were. The letter also states that “ttie laboratory corrected the data set by providing the 
Instrument Detection Limits (IDLs).” Please elaborate on what the laboratory did to “correct” the data. 

The response to EPA’s October 11, 2001 comments seems to indicate that the laboratory, at the Navy’s 
request, re-reported the data for PAHs to lower reporting limits. The organic data validation letters provided 
in Appendix F indicate that, in addition to the PAH data, the semivolatile and PCB data were not reported to 
the correct reporting limits. Please clarify this apparent discrepancy. 

Response 

The quantitation limits, as defined in the TtNUS laboratory scope of work, are presented in the tables 
provided at the end of this response. 

The referenced letter, dated November 20,2001, did not accurately describe the corrections that were 
made to the data. The laboratory did not provide IDLs. The primary issue was that the laboratory did 
not provide quantitation limits according to the specifications outlined in the TtNUS laboratory scope 
of work for PAHs, PCBs, or semivolatile organic compounds (SVOCs). The laboratory reported 
results to laboratory derived reporting limits, which were not as low as the quantitation limits defined 
in the TtNUS laboratory scope of work. This error was not noticed until after the Round 7 
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Groundwater Monitoring Report for Area A Landfill was issued. When the error was discovered, the 
laboratory was notified and asked to re-evaluate and resubmit the data. 

The field samples from Round 7 were analyzed for PAHs, PCBs, and SVOCs by SW-846 methods. 
According to SW-846, the estimated quantitation limit shall be equal to the lowest calibration 

standard, which is what TtNUS required in the laboratory scope of work. However, what the 
laboratory actually reported was a reporting limit which is the method detection limit multiplied by 
some matrix specific factor and rounded up. This is a reporting convention that is used by most 
environmental testing laboratories. In order to correct this reporting discrepancy, the laboratory took 
the sample raw data and compared it to the respective method detection limit and as long the raw 
data values were greater than the method detection limit, a positive result was reported. If the raw 
data result was at or below the method detection limit, a nondetect was reported. Inthis revised data, 
nondetects were reported as the quantitation limit required by the TtNUS scope of work followed by 
a “U” data qualifier. The lowest calibration standards analyzed by the laboratory for the SVOCs, 
PAHs, and PCBs were consistent with the revised quantitation limits. Therefore, the laboratory 
reported revised results in the same manner as was done initially, with the exception of providing 
lower reporting limits. Therefore, the revised limits were derived in a technically defensible manner. 

It should also be noted that the project laboratory that completed the subject sample analyses is no 
longer being used by TtNUS. Therefore, it is anticipated that these types of problems will not re- 
occur. 

For informational purposes the following list of definitions is provided to try to clarify an industry-wide 
misunderstanding regarding the use of the terms: detection limit, reporting limit, quantitation limit, 
method detection limit, contract required quantitation limit, contract required detection limit, practical 
quantitation limit, instrument detection limit, and estimated quantitation limit. 

DL - Detection limit - Generic term. Ideally, a limit that is specific to each analyte that is analyzed 
under a well-defined set of experimental conditions. Answers the question: “Can we say the analyte 
in question has been defected with a stated level of statistical confidence (usually 99%)?“. Detection 
limits are adjusted for variables such as: 

1. The amount taken for analysis relative to the nominal amount that is specified in the 
analytical method. 

2. The amount of moisture in soil or sediment samples. 
3. Dilutions that were incurred during sample preparation or analysis. 

When OLs are adjusted for sample-specific variables, they are frequently referred to as sample- 
specific detection limits (SOLs). 

QL - Quantitation Limit - Generic term. Ideally, a limit that is specific to each analyte. Answers 
a question different than the question answered by detection limits. The question it answers is: ‘What 
is the concentration above which a reported result falls within some stated percentage of the true 
value?“. Theoretically, the stated percentage is usually about 20% or 30% but very few laboratories 
ever measure the percentage. Instead, the QL is usually set to be some multiple of the detection 
limit. Quantitation limits are adjusted for variables such as: 
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1. The amount taken for analysis relative to the nominal amount that is specified in the 
analytical method. 

2. The amount of moisture in soil or sediment samples. 
3. Dilutions that were incurred during sample preparation or analysis. 

When QLs are adjusted for sample-specific variables, they are frequently referred to as sample- 
specific quantitation limits (SQLs). 

Note: Briefly stated, the QL focuses on the accuracy of the quantified value. The detection limit 
makes a statement about whether an analyte has been detected and is not a statement about the 
accuracy or precision of the reported result. Unfortunately, many people, including scientists, often 
confuse the purpose and use of DLs and QLs. Below are some of the specific industry terms that are 
most related to these generic terms. 

CRDL - Contract Required Detection Limit. This is the detection limit that must be achieved by 
a laboratory performing work under the Contract Laboratory Program. It does not necessary reflect 
the actual laboratory detection limit, but the actual laboratory detection limit must be no greater than 
this value. 

MDL - Method Detection Limit. A detection limit, as defined under “DL,” that is ideally specific to 
a particular sample matrix, analyte, laboratory and experimental conditions. MDLs are most frequently 
determined statistically and are actually measured periodically. Matters of practicality often require 
that compromises be made concerning the number of sample matrices for which the detection limit 
can be established. So, for example, a detection limit determined for a soil matrix might also be 
applied to sediment samples even though a sediment detection limit was not established. The MDL 
does not account for sample-specific variables associated with individual samples. 

IDL - Instrument Detection Limit. A detection limit that is specific to a particular analytical 
instrument under a given set of analytical conditions, in a pure and interference free matrix. This 
value reflects the best achievable analytical performance under conditions of virtually no analytical 
interferences. This limit is often not realistic for actual analytical performance in common 
environmental matrices, other than groundwater or “clean” surface water. IDLs are most frequently 
determined statistically and are actually measured. 

CRQL-Contract required quantitation limit. This is the quantitation limit that must be achieved by 
a laboratory performing work under the Contract Laboratory Program. It does not necessary reflect 
the actual laboratory quantitation limit, but the actual laboratory quantitation limit must be no greater 
than this value. 

EQL - Estimated Quantitation Limit. This is the quantitation limit that has been computed as a 
multiple of the detection limit. The chosen multiple usually falls in the range of 2 to 5, but not always. 
Thus, the EQL = xMDL, where (2 < x I 5, usually). The EQL does not account for sample-specific 

variables associated with individual samples. 
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PQL - Practical Quantitation Limit. The laboratory quantitation limit as described under “QL” or 
“EQL”- with a twist. It is difficult if not impossible for laboratory analysts and data reviewers to 
remember hundreds of analyte-specific limits. To make the reporting of results easier for laboratory 
personnel, the established quantitation limits are rounded (usually to greater concentrations) so that 
most PQL values are the same for each analyte, or group of analytes that are measured by a single 
analytical method. So, for example, a QL that is 3 times the MDL and has a value of 3.2 ppm might 
be rounded upwards to 4 ppm. The PQL might also be an upwards rounded version of the QL 
because the laboratory anticipates analytical interferences in environmental samples that were not 
accounted for when establishing the QL. The laboratory might also round the QL upwards so that all 
or most of the analytes in a given fraction (e.g., VOC or SVOC) have the same PQL, regardless of 
the instrument used for the analysis. 

RL - Reporting Limit. This is usually the lowest analyte-specific concentration that a laboratory 
reports as a detected value. It is sometimes closest to the laboratory QL and sometimes closest to 
the laboratory DL, so it is important to understand which limit the RL represents. RLs probably 
represent QLs most frequently. Similar to PQLs, the RLs frequently reflect laboratory DLs or QLs that 
have been rounded upwards to account for unanticipated analytical interferences, etc. 

The quantitation limits specified in the TtNUS laboratory scope of work are provided in the following 
tables: 
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Low Concentration TCL Volatile Organic 
CLP OLCo2.1 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methyfene Chloride 
Acetone 
Carbon Disulfide 
1,l -Dichloroethene 
1 ,l -Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1 ,FDichloroethane 
2-Butanone 
Bromochloromethane 
1 ,l ,1 -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans.-l ,3-Dichloropropene 
Bromoform 
4-MethylP-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
1,2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethyfbenzene 
Styrene 
Xylenes 
1,3-Dichlorobenzene 
1 ,&Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

Quantitation Limits &I/L) 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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TCL Semivolatile Orqanics (minus PAHs) SW 646 6270C 
Phenol 
Bis(2-chloroethyhether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Oichlorobenzene 
BMethylphenol 
2,2’-oxybis(l chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimehtylphenol 
Bis(2-chloroethoxy)methane 
2,PDichlorophenol 
1,2,4-Trichlorobenzene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
2,6-Dinitrotoluene 
3-Nltroaniline 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitroso-diphenylamine 
4-Bromophenyl-phenyl ether 

Quantltation Limit (w/L) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
20 
5 
5 
20 
5 
5 
20 
20 
20 
5 
5 
5 
20 
20 
5 
5 
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TCL Semlvolatile Organics (minus PAHs) 
SW 846 6270C (Continued) 
Hexachlorobenzene 
Pentachlorophenol 
Di-n-butylphthalate 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Bis(2-Ethyihexyhphthalate 
Di-n-octylphthalate 
Benzoic Acid 
Oibenzofuran 
Carbozole 

Quantitation Limit (w/L1 
5 
20 
5 
5 
5 
5 
5 
5 
5 
5 

TCL Pesticide Orqanics CLP OLC02.1 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DOT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
Alpha-Chlordane 
Gamma-Chlordane 
Toxaphene 
Hexachlorobiphenyl 

Quanitation Limits (t&L) 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.10 
0.02 
0.02 
0.01 
0.01 
1.0 

TCL PCBs SW 846 8082 Quantitation Limits (w/L) 
Arcchlor-1016 0.20 
Arochlor-1221 0.40 
Arochlor-1232 0.20 
Arochlor-1242 0.20 
Arochlor-1248 0.20 
Arochlor-1254 0.20 
Arochlor-1260 0.20 
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TCL PAHs SW 846 8310 QuantitationLimits ha/L1 
Naphthalene 2 
1-Methylnaphthalene 2 
2-Methyfnaphthalene 2 
Acenaphthylene 2.5 
Acenaphthene 2 
Fluorene 0.3 
Phenanthrene 0.7 
Anthracene 0.7 
Fluoranthene 0.3 
Pyrene 0.27 
Benzo(a)anthracene 0.02 
Chrysene 0.2 
Benzo(b)fluoranthene 0.02 
Benzo(k)fluoranthene 0.02 
Benzo(a)pyrene 0.025 
Indeno(l,2,3-cd)pyrene 0.05 ” 
Dibenzo(a,h)anthracene 0.03 
Benzo(g,h,i)perylene 0.08 

TAL Metals Instrument Detection Limit (ua/LI 
Aluminum 30 
Antimony 5 
Arsenic 4 
Barium 1 
Beryllium 1 
Cadmium 0.3 
Calcium 40 
Chromium 1 
Cobalt 5 
Copper 3 
Iron 12 
Lead 3 
Magnesium 40 
Manganese 3 
Mercury 0.08 
Nickel 10 
Potassium 600 
Selenium 5 
Silver 1 
Sodium 200 
Thallium 2 
Vanadium 7.4 
Zinc 4 



3.0 MOMITORING RESULTS 

The groundwater samples collected from 13 monitoring wells, five surface water locations, and one seep 

location were analyzed for TCL organic compounds, TAL inorganic (total and dissolved) analytes, and 

water chemistry parameters. As discussed in Section 2.0, one groundwater sample and two surface 

water samples were also analyzed, but only for TAL inorganic (total and dissolved) analytes. Monitoring 

focused on the following organic and inorganic chemicals of potential concern, as identified in the ‘GMP 

(TtNUS, January 1999). 

0 Ethylbenzene l Bis(24hylhexyi)phthalate 

. 1 ,I ,2,2-Tetrachloroethane l Phenanthrene 

* Xylenes l Aroclor 1016 

l Benzo(a)anthracene l Aroclor 1264 

l Benzo(a)pyrene l Aroclor 1260 

l Benzo(b)fluoranthene l Dieldrin 

9 Benzo(k)fluoranthene 9 Heptachlor 

l Arsenic 

l Beryllium 

l Cadmium 

l Chromium 

l Copper 

l Lead 

l Zinc 

The contaminants listed above have been detected either in groundwater at concentrations exceeding the 

Connecticut Department of Environmental Protection (CTDEP) Surface Water Protection Criteria 

(SWPCs) or in soil and landfill material at concentrations above their respective CTDEP Poilutant Mobility 

Criteria for GB groundwater. 

The Round 7 analytical results are summarized on Tables 3-l and 3-2. Within each table, the analytical 

results are compared to the primary and secondary monitoring criteria, as established in the GMP 

(TtNUS, January 1999). Chemicals exceeding either primary or secondary monitoring criteria are noted 

by shading. Figure 3-1 shows the chemicals detected in groundwater samples that exceed criteria and 

Figure 3-2 shows the chemicals detected in surface water samples that exceed criteria. Data validation 

letters and laboratory data sheets are attached to this report as Appendix F. 

The results of this comparison can be summarized as follows: 

. There were no detections of volatile organic compounds, pesticides, or PCBs in groundwater or 

surface water. 

e There were no detections of semivolatile organic compounds in surface water. 

l The semivolatile organic compound, phenanthrene, was detected in six of 13 groundwater samples at 

concentrations in excess of the primary monitoring criteria (0.077 pg/L), which is the Connecticut 

090105/P 3-l CT0 0816 



SWPC for substances in groundwater. The concentrations ranged from 0.10 J yg/L to 22.0 pg/L, with 

the highest concentration detected in the sample from monitoring well 2WMW42DS. 

0 One additional semivolatile organic compound, benzo(a)pyrene, was detected in two samples 

collected from monitoring wells 2WMW38DS and 2WMW43DS at concentrations of 0.38 pg/L and 

1 .O pg/L, respectively. These are slightly above the primary monitoring criterion of 0.3 pg/L, which is 

the Connecticut SWPC for substances in groundwater. 

* Arsenic was detected in nine unfiltered groundwater samples at concentrations ranging from 

6.6 J pg/L to 29.5 pg/L. Arsenic was also detected in filtered samples from two wells (2WMW46DS 

and 2WMW47DS). The concentrations in the unfiltered samples from these two wells were 12.9 ug/L 

and 29.5 pg/L, while the concentrations in the filtered, samples were 6.8 J pg/L and 31.3 pg/L. All of 

the detections of arsenic exceeded the primary criterion of 4 pg/L, which is the Connecticut SWPC for 

substances in groundwater. No detections exceeded the secondary criterion of 156 pg/L, which is the 

Federal Ambient Water Quality Criterion (AWQC) for protection of aquatic life (chronic, freshwater). 

Arsenic was detected in four unfiltered surface water samples collected from SG-20, SG-22, SG-23 

and SG-24 and two filtered surface water samples collected from SG-22 and SG-24. The 

concentrations in the unfiltered samples ranged from 5.3 J pg/L to 7.5 J pg/L, while the 

concentrations in the filtered samples ranged from 5.6 J pg/L to 5.9 J pg/L. 

l Chromium was detected in samples collected from seven monitoring wells and one surface water 

sampling location. The concentrations of chromium detected in samples from three locations 

exceeded monitoring criteria. Chromium was detected in the unfiltered samples (9 J pg/L and 

23.2 J us/L) and filtered samples (12.8 us/L and 13.9 J ug/L) from monitoring wells 2WMW21S and 

2WMW46DS. Chromium was also detected in the filtered samples (27.5 pg/L) collected from surface 

water location SG-23. All of the detected concentrations from these three locations, with the 

exception of the concentration (9 J pg/L) detected in the unfiltered sample from 2WMW21S, 

exceeded the secondary monitoring criterion of 11 pg/L, which is the Federal AWQC for protection of 

aquatic life (chronic, freshwater), but none exceeded the primary criterion of 1 IO ug/L. 

l Lead was detected in four of 14 groundwater samples and four of eight seep and surface water 

samples. The concentrations in the unfiltered groundwater samples ranged from 3.7 J pg/L to 

5.5 J pg/L, while the concentrations in the filtered samples ranged form 3.3 J pg/L to 6.6 J pg/L. The 

concentrations in the unfiltered surface water samples ranged from 3.2 J pg/L to 9.5 pg/L. Lead was 

not detected n any filtered surface water sample. All of the positive detections of lead in the filtered 

and unfiltered samples exceeded the secondary criterion of 1.2 ps/L, which is the Connecticut Water 
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Quality Criteria CWQC for protection of human health from consumption of organisms. None of the 

detections exceeded the primary criterion of 13 pg/L. 

l - Zinc was detected in nine of 14 groundwater samples and all eight seep and surface water samples. 

The concentrations in the unfiltered groundwater samples ranged from 10.8 J us/L to 123 ug/L, while 

the concentrations in the filtered samples ranged form 11.8 J uglL to 58.4 us/L. The concentrations 

in the unfiltered surface water samples ranged from 30.2 ug/L to 109 ug/L and the concentrations in 

the filtered samples ranged from 29.1 pg/L to 60 us/L. Many of the concentrations of zinc detected in 

the filtered and unfiltered samples exceeded the secondary criterion of 58.2 ug/L, which is the 

Connecticut Water Quality Criteria CWQC for protection of human heath from consumption of 

organisms. None of the detections exceeded the primary criterion of 123 pg/L. 

As discussed in Section I .2. because this is only an interim report, the evaluation of the analytical results 

is limited to the above comparison. No conclusions or recommendations are drawn from’this comparison. 

Initial conclusions and recommendations were addressed in the Year 1 Summary Report based on the 

first four quarterly rounds of results. Further conclusions and recommendations will be provided in the 

Year 2 Summary Report based on the first eight quarterly rounds of resuJts. 
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1 .O INTRODUCTION 

This Round 7 Groundwater Monitoring Report for the Area A Landfill at the Naval Submarine Base New 

London (NSB-NLON) in Groton, Connecticut was prepared for the U.S. Department of the Navy (Navy) by 

Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental Action Navy 

(CLEAN), Contract Number N62467-94-D-9888, Contract Task Order (CTO) 0816. 

This document has been prepared in accordance with the Navy Installation Restoration Laboratory 

Quality Assurance Guide (Interim Guidance) of the Naval Facilities Engineering Service Center, (NFESC, 

February 1996). 

1.1 SCOPE AND OBJECTIVE 

An Interim Remedial Action (IRA) was completed in 1997 at the Area A Landfill site to address the risk 

from direct exposure to landfill material and to minimize the risk of migration of chemicals of concern 

(COGS) from the landfill to the surrounding areas via groundwater. The IRA consisted of capping the site 

with a multi-layer low-permeability cover system and installing a surface water and shallow groundwater 

interception and diversion system upgradient from the cover system. The groundwater monitoring is 

being conducted to evaluate the effectiveness of the IRA: 

The objective of this Round 7 Groundwater Monitoring Report is to present the results of the seventh 

round of long-term groundwater monitoring at the Area A Landfill site. Three Phase I and Phase II 

Remedial investigation (RI) monitoring welts and 1 I monitoring wells installed in May 1999 were sampled 

and analyzed for a suite of analytes based on an evaluation of site history and previous analytical results. 

One seep sample and seven surface water samples, from locations adjacent to monitoring wells, were 

also obtained. Three additional surface water locations were to be sampled; however, due to a lack of 

surface water at these locations, samples were not obtained. Sampling and analyses were performed in 

accordance to the Groundwater Monitoring Plan (GMP) prepared for the Area A Landfill (TtNUS, 

January 1999). Because this is an interim report for the seventh round of groundwater monitoring, 

evaluation of monitoring results is limited to a comparison of these results to the criteria identified in the 

GMP for the Area A Landfill (TtNUS, January 1999). 

1.2 BACKGROUND INFORMATION 

1.2.1 Base DescriDtion 

NSB-NLON is located in southeastern Connecticut in the Towns of Ledyard and Groton. It encompasses 

approximately 576 acres and lies on the east bank of the Thames River, approximately 6 miles north of 
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Long Island Sound. NSB-NLON is bounded to the east by Connecticut Route 12, to the south by Crystal 

Lake Road, and to the west by the Thames River (Figure l-l). The northern border is a low, east- 

southeast trending ridge extending from the Thames River to Baldwin Hill. 

NSB-NLON currently provides base command for naval submarine activities in the Atlantic Ocean. It also 

provides housing for Navy personnel and their families and supports submarine training facilities, military 

offices, medical facilities, and facilities for the submarine maintenance, repair, and overhaul. 

1.2.2 Site DescriDtion and Historv 

The Area A Landfill is located in the northeastern and north central part of NSB-NLON and encompasses 

approximately 13 acres (Figure l-2). The Area A Landfill is relatively flat and is bordered by a steep, 

wooded hillside that rises to the south, a steep wooded ravine to the west, and the Area A Wetland to the 

north. Access to the west end of the landfill is via a gate off Wahoo Avenue and access to the east end of 

the landfill is via a paved road and gate adjacent to a parking lot and the Area A recreational facilities. 

Before the Area A Landfill was opened, dredge spoil from the Thames River was deposited continuously 

along a major portion of the hillside and within the former valley, which is currently the Area A Wetland. 

The Area A Landfill reportedly opened sometime before 1957. However, a 1957 aerial photograph 

(IJSEPA, EPIC, 1957) shows no apparent landfilling activities, indicating a somewhat later start-up date. 

After the NSB-NLON incinerator closed in 1963, most of the wastes generated by submarine and base 

operations were disposed of in the landfill, including all non-salvageable materials. 

The area fill method was reportedly used in landfill operations at the Area A Landfill. The area fill method 

consists of filling an area in a sequence of cells and lifts. Each lift is a specified thickness and consists of 

several cells. Each cell can be viewed as a rectangular area that is filled from back to front. The front 

area is the “working face” and is the location were new refuse is placed and is the area that is covered on 

a daily basis. The cover material used on the landfill was gravel obtained from the Groton water supply 

reservoir. The Area A Landfill closed in 1973. 

After closure, a bituminous concrete pad approximately 160 x 100 feet in size was constructed in the 

southwest portion of the landfill for above-ground storage of industrial wastes. Steel drums, transformers, 

and electrical switches were stored on this pad. All of these materials have been properly disposed of off- 

site. This pad was also used for crane testing and test weights were stored there. The remainder of the 

Area A Landfill was unpaved and included a gravel covered parking lot (deployed parking) that was 

located in the central part of the landfill. 
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Site investigations were conducted at the Area A Landfill as part of a base-wide Phase I RI (Atlantic, 

August 1992) and a base-wide Phase II RI (B&R Environmental, March 1997). A site-specific Area A 

Landfill Focused Feasibility Study (FFS) (Atlantic, May 1995) and a Proposed Remedial Action Plan 

(PRAP), (Atlantic, June 1995) were also prepared. A Record of Decision (ROD) was prepared and 

signed by the Navy and United States Environmental Protection Agency (USEPA) Region I on 

September 26, 1995. The major components of the selected alternative as described in the ROD were as 

follows: 

Restricting access to the contaminated areas of the site using perimeter fencing and institutional 

controls. 

Capping the site with a low-permeability multi-layer cover system to prevent water infiltration into the 

landfill. 

Constructing an interception system to collect shallow groundwater and storm water and re-route 

these around the landfill 

Establishing landfill gas controls to manage landfill gas migration 

Developing a groundwater monitoring plan to monitor the quality of groundwater after the landfill 

closure is completed. 

A remedial design for the proposed landfill cover system was first prepared by Atlantic Environmental 

Services, Inc. (Atlantic) (Atlantic. July 1994) and subsequently amended and finalized by Brown & Root 

Environmental, Inc. (B&R Environmental) (B&R Environmental, December 1996b). As part of the 

re-design effort, a Geotechnical Field Investigation (HNUS, May 1995) an Area A East End Investigation 

(B&R Environmental, December 1996a), and a GroundwatenLeachate Modeling Study 

(B&R Environmental, October 1996) were also conducted. 

Construction of the landfill cover system (including gas control and storm water and shallow groundwater 

interception systems) was completed as part of an Interim Remedial Action (IRA) in September 1997 by 

Foster Wheeler Environmental Corporation. Prior to commencement of construction, a large quantity of 

metal, concrete and wood debris, several thousand sandbags, the Deployed Parking lot, the electrical 

storage building (Building 496) the Master at Arms Building (Building 373), salt storage shed, and various 

other items that had been located on the surface of the landfill were removed or relocated. The majority 

of the surficial debris was disposed of off-site as scrap metal or at an off-site landfill. The debris that was 

salvageable by NSB-NLON was removed and relocated to other areas of NSB-NLON. 
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The preparation of the subgrade to the cover required excavation from the northern slope of the landfill 

and placement of the excavated material on the southern slope. Also, approximately 4,000 cubic yards of 

soil from the Rubble Fill Area at Bunker A 86 (Site 4) and 1,000 cubic yards of common fill were placed 

over the eastern portion of the landfill, beneath the area of the relocated Deployed Parking. The soils 

were then compacted. During the subgrade preparation activities, two storm water drainage structures 

located within the limits of the site were decommissioned. These structures consisted of open catch 

basins on the southern edge of the landfill that discharged into a reinforced concrete culvert running 

through the landfill and ultimately into the Area A Wetland. Both culverts were entirely filled with flowable 

concrete to eliminate potential voids in the subgrade due to pipe collapse. The catch basins were filled 

with materials unsuitable for placement in the landfill subgrade (e.g., tires, large metal and wood debris, 

large concrete debris, etc.) followed by encapsulation with flowable concrete fill. 

1.2.3 Previous Site Investigations 

Six field investigations have been conducted at the Area A Landfill. These include the following: 

l Field investigation performed for the base-wide Phase I RI (Atlantic, August 1992) 

l Supplemental field investigation performed for the Area A Landfill FFS (Atlantic, May 1995) 

. Field investigation performed for the base-wide Phase II RI (B&R Environmental, March 1997) 

l Geotechnical Field Investigation (HNUS, May 1995) and Area A East End Investigation 

(B&R Environmental, December 1996a) performed in support of the Area A Landfill Remedial Design 

(B&R Environmental, December 1996b) 

l Field investigation performed for the GroundwaterlLeachate Modeling Study, which supported the 

Area A Landfill Remedial Design (B&R Environmental, October 1996). 

1.2.3.1 Base-Wide Phase I RI 

Atlantic conducted a field investigation at the Area A Landfill in 1990 as part of the base-wide Phase I RI 

(Atlantic, August 1992). A total of 13 monitoring wells (2LMW7.S 2LMW7D, 2LMW8S 2LMW8D, 

2LMW9.S 2LMW90, 2LMW13.B 2LMW13D, 2LMW14D, 2LMW17S, PLMWl70, 2LMW18S 2LMW18D) 

and 7 test borings (2LTBl through 2LTB7) were installed. A total of 12 soil and 12 groundwater samples 

were collected from these monitoring wells and test borings. Soil samples were analyzed for Target 

Compound List (TCL) organics, Target Analyte List (TAL) inorganics, polychlorinated biphenyls (PCBs), 
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pesticides, and Toxicity Characteristics Leaching Procedure (TCLP) pesticides and metals. Groundwater 

samples were analyzed for the same parameters, except TCLP, plus radiological elements. 

1.2.3.2 Area A Landfill FFS 

Atlantic conducted a supplemental field investigation at the, Area A Landfill in October and 

November 1993 to support the Area A Landfill FFS (Atlantic, May 1995). The main purpose of these field 

activities was to characterize the subsurface soil in the vicinity of the bituminous concrete pad located at 

the southwestern end of the landfill. 

090105/P l-5 

Twenty-four soil borings (2LTB8 through 2LTB31) were drilled to a depth of 16 feet or auger refusal. 

Based on field screening for volatile organic compounds (VOCs), with an HNu organic vapor analyzer and 

for PCBs with a field gas chromatograph, 13 subsurface soil sample were selected for analysis of TCL 

organics, PCBs, pesticides and TAL inorganics. Selected samples were also analyzed for organic 

content, cation exchange capacity, total organic carbon (TOC), dioxin and geotechnical parameters, 

including grain-size distribution, moisture content, and specific gravity. Two samples were also analyzed 

by the TCLP for all toxicity constituents. 

1.2.3.3 Base-Wide Phase II RI 

B&R Environmental conducted a field investigation at the Area A Landfill in 1994 as part of the base-wide 

Phase II RI (B&R Environmental, March 1997). A total of 10 monitoring wells (2LPWlS, 2LOWlS, 

2LOWlD, 2LOW2S, 2LOW3S, 2LOW4S, 2LMW19S, 2LMW19D, 2LMW20S 2LMW20D) were installed. 

Eleven soil samples were collected from two soil borings (2LTBI3, 2LTB23). Two rounds of groundwater 

level measurements and groundwater sampling were conducted, including one in March 1994 and one in 

August 1994. Groundwater samples were analyzed for TCL organics, TAL inorganics, PCBs, and 

radiological elements. 

1.2.3.4 Geotechnical Field Investigation 

B&R Environmental conducted field activities at the Area A Landfill in February and March 1995 as part of 

the Geotechnical Field Investigation (HNUS, March 1995) performed in support of the remedial design for 

a landfill cover system. The purpose of the Geotechnical Field Investigation was to confirm the areal 

extent of the fill material and obtain additional geotechnical field data. 

Twenty test pits (LF-TPOI to LF-TPI 3 and LF-TP15 to LF-TP21) were excavated along the edges of the 

Area A Landfill to allow for visual observation of subsurface conditions. The purpose of excavating these 
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test pits was primarily to determine the lateral extent of the fill material and, wherever practical (especially 

along the southern edge of the landfill), establish the depth and competence of bedrock. 

Eight soil borings were drilled at strategic locations on the landfill plateau to establish the depth of 

bedrock and thickness of the fill and dredge spoil material. The soil borings were also used to collect six 

soil samples to be tested for geotechnical parameters (particle size, moisture content, classification, 

Atterberg limits, and triaxial compression) and three soil samples to be tested for analytical parameters 

(TCL organics, PCBs, and pesticides, and TAL inorganics). Four borings (LF-SBOI and LF-SB03 through 

LF-SBOS) were advanced through the overburden to auger refusal at the bedrock. Two borings 

(LF-SB02, LF-SBOG) were advanced through the overburden and approximately 5 feet into competent 

bedrock. Two borings (LF-TPOl and LF-TP07) were drilled through approximately 5 feet of bedrock at 

the bottom of previously excavated test pits. 

1.2.3.5 Area A East End Investigation 

B&R Environmental conducted field activities at the Area A Landfill in September 1995 as part of the 

Area A East End Investigation (B&R Environmental, December 1996a), performed in support of the 

remedial design for the landfill cover system. The purpose of the Area A East End Investigation was to 

verify that the fill used for the construction of the recreational facilities (Racquetball Building, tennis 

courts, and bail field) located at the extreme east end of Area A is of a different nature from that placed in 

the rest of the Area A Landfill, i.e., does not contain contaminated waste material, and therefore, does not 

need to be capped. 

Six test trenches (LF-TP22 through LF-TP27) were excavated along the eastern boundary of the Area A 

Landfill cover system as designed to verify the eastern limit of contaminated fill material. The test 

trenches were field-screened for the presence of VOCs, and four soil samples were collected and 

analyzed TCL organics, PCBs, and pesticides; TAL inorganics and cyanide: and, total petroleum 

hydrocarbon (TPH). 

Three soil borings (SB06 through SBOS) were drilled in the vicinity of the Area A East End recreational 

facilities. These soil borings were advanced through the overburden to the bedrock to auger refusal. A 

total of six soil samples were collected from the fill and dredge spoil material and analyzed for TCL 

organics, PCBs, and pesticides; TAL inorganics and cyanide; and, TPH. 

1.2.3.6 GroundwaterlLeachate Modeling Study 

B&R Environmental conducted field activities at the Area A Landfill in November/December 1995 as part 

of the GroundwaterlLeachate Modeling Study (B&R Environmental, October 1996) performed in support 
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of the remedial design for the landfill cover system. The purpose of the Groundwater/Leachate Modeling 

Study was to evaluate the impact of the proposed landfill cover system on the saturated thickness of 

landfill material and on the flow and composition of the groundwater/leachate discharge from the landfill. 

The modeling field investigation activities included the performance of the following activities: 

Surface infiltration tests at 10 locations (2LTl thru 2LTlO) throughout the surface of the landfill 

Installation of 13 overburden monitoring wells, including 6 in the landfill material (2LMW28F through 

2LMW33F) and 7 in the underlying dredge spoil or alluvium (2LMW28DS 2LMW29A, 2LMW30DS 

through 2LMW34DS). 

Installation of three bedrock wells, including two located upgradient from the Area A Landfill 

(2LMW35B and 2LMW36B) and one at the northeast end of the landfill (2LMW32B). 

. . 
Installation of 10 piezometers, including 7 (2LPZl DS thru 2LPZ7DS) along the boundary between the 

Area A Landfill and Area A Wetland and 3 (2LPZI F, 2LPZ2F, and 2LMW32PZ) at the northeast end 

of the landfill. 

Installation of eight staff gauges (SG07 thru SG14) along the boundary between the Area A Landfill 

and Area A Wetland. 

Slug testing of the newly installed wells and one piezometer (2LMW32PZ). 

Water level measurement for all newly installed monitoring wells, piezometers, and staff gauges as 

well as for all previously existing monitoring wells. 

Flow measurement and sampling of the groundwater seep (BMSPOI) from the western face of the 

Area A Landfill into the Overbank Disposal Area (OBDA) (Site 3) of the adjoining Area A Downstream 

site. This sample was analyzed for TCL organics and TAL inorganics. 

The GroundwaterILeachate Modeling Study provided a comprehensive analysis of the site geology and 

hydrogeology. The report provided surface contour maps of the four units (landfill material, dredge spoil, 

alluvium and bedrock) underlying the site: thickness maps for the landfill material and dredge spoil; 

surface contour maps for the water table and bedrock groundwater: geologic cross-sections; conceptual 

flow nets; and an analysis of vertical flow gradients. 
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Additionally, the Groundwater/Leachate Modeling Study concluded that the Area A Landfill cover system 

would reduce the thickness of the saturated landfill material by approximately 0.1 foot along the Area A 

Wetland boundary, by approximately 0.5 foot at the eastern end of the landfill, by approximately 0.2 foot 

in the center of the landfill, and by over one foot at the western end of the landfill. The study concluded 

that the cover system would reduce the flux of groundwater COCs from the Area A Landfill to the Area A 

Wetland by 16 to 55 percent and that none of these COCs would exceed either the Federal AWQCs or 

the Connecticut’s SWPCs. 

3.3 REPORT ORGANIZATION 

This report has been prepared in the following format to address the requirements for long-term 

groundwater monitoring at the Area A Landfill. Section 1 .O is this brief introduction including the project 

scope and objective and a discussion of previous investigations. Section 2.0 describes Round 7 field 

activities. Section 3.0 presents and evaluates the analytical results from the Round 7 sampling effort. 
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2.0 FIELD INVESTIGATION ACTIVITIES 

Field investigation activities performed as part of the seventh round of the groundwater monitoring at Area 

A Landfill included the following: 

l One round of water level measurements at 13 monitoring wells and six staff gauges 

l Collection of groundwater samples from 14 monitoring wells. 

l Collection of surface water samples from seven surface water locations. 

9 Collection of one seep sample. 

Monitoring wells 3MW12S and 3MW12D have been destroyed and have not been sampled since Round 

5. Three surface water locations (SG15, SG16, and SG17) were to be sampled; however, due to a lack 

of water, samples were not able to be obtained from these locations. Round 7 field activities occurred in 

June 2001. Figure 2-l illustrates the sampling locations. Copies of the field logbook, sample logsheets, 

calibration logs, field measurements, and sample chain-of custody records for Round 7 are provided in 

Appendices A through E. 

2.1 WATER LEVEL MEASUREMENT 

Prior to groundwater purging and sampling and surface water sampling, one round of water levels was 

measured from 13 monitoring wells (monitoring well 2WMW44DS was inaccessible). Water levels were 

also measured at 6 staff gauge locations. Water levels were not measured at four staff gauges (SG-21 

through SG-24) because of accessibility problems .or the gauges were damaged or missing. The survey 

data for the staff gauges is considered suspect due to some of the staff gauges being moved after 

installation; therefore, the surface water elevation data were not used in preparing the potentiometric 

surface map. Historical staff gauges SG-06 and SG-25 (formerly SG-12) were not considered during this 

sampling event. Table 2-l summarizes the water level .measurements. Figure 2-2 illustrates the 

potentiometric surface map for the shallow groundwater at the Area A Landfill. Groundwater level 

measurement sheets are provided in Appendix 6. 

2.2 GROUNDWATER SAMPLING 

A total of 14 monitoring wells, comprised of 2LMW20S, 2WMW21S, 4MWlS, 2WMW38DS through 

2WMW47DS, and 3MW37S, were sampled during the seventh round of groundwater monitoring. Low- 

flow purging and sampling techniques, as described in Sections 4.1.6 and 4.1.7 of the GMP (TtNUS, 

January 1999) were used during sampling. 
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The wells were purged using a peristaltic pump with disposable Teflon@ tubing. Prior to purging, the 

initial static water level was measured in the well using a water-level indicator. During purging, the water 

level was measured every 5 to 10 minutes. The pumping rate was initially set at less than 0.3 liters per 

minute’and reduced to 0.1 to 0.2 liters per minute. The pumping rate was adjusted to not allow drawdown 

to exceed 0.3 foot during the purging (except for wells with low recharge rates). Copies of the low-flow 

purge data sheets are provided in Appendix D: 

During purging, water quality parameters of pt-t, turbidity, specific conductance, temperature, Eh, salinity, 

and dissolved oxygen were measured and recorded every 5 to 10 minutes using a water quality meter 

and flow-through cell until all of the parameters stabilized and the minimum purge volume (equal to the 

stabilized drawdown volume plus the tubing volume) was removed. Stabilization of the above parameters 

is defined as follows: 

l pH ? 0.2 standard units 

l turbidity f 10 % for values greater than 1 NTU 

. specific conductance f 10 % 

. temperature f 10 % 

. Eh+lOmV 

. dissolved oxygen * 10 %. 

Monitoring wells 2WMW38DS, 2WMW40DS, 2WMW41DS, ZWMW43DS and 2WMW46DS were 

dewatered during purging due to the low recharge rate of the screened formation. These wells were 

sampled over multiple days to provide sufficient sample volume. 

Following purging, samples were collected directly from the discharge end of the tubing. All sample 

containers were filled by allowing the discharge to flow gently down the inside of the container with 

minimal turbulence. Samples analyzed for VOCs were collected by drawing a column of water into the 

tubing with the pump; crimping the discharge end, of the tubing; disconnecting the tubing from the well: 

releasing the tubing; and decanting the sample into the sample vials from an intake end of the tubing via 

gravity flow. For filtered inorganic samples, an in-line 0.45micron filter was used, pre-rinsed with 

approximately 400 ml of deionized water and attached to the discharge end of the pump tubing. Copies 

of the groundwater sample logsheets and Chain of Custody Records are provided in Appendix D and E, 

respectively. 

Groundwater samples were sent to the project laboratory (Chemtech) for analysis for select TCL VOCs, 

SVOCs, PAHs, pesticides and PCBs; TAL metals (total and dissolved); TOC; chemical oxygen demand; 

and water chemistry parameters of (total dissolved solids, alkalinity, chloride, sulfate, and hardness). Due 
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to a problem with sample shipment, the sample from monitoring well 4MWlS was not shipped on time 

and the holding times for the organic parameters and some of the miscellaneous parameters were 

exceeded. Subsequently, this sample was only analyzed for TAL metals (total and dissolved). Analytical 

results for the samples are discussed in Section 3.0. 

2.3 SURFACE WATER SAMPLING 

As detailed in Section 4.0 of the GMP for the Area A Landfill (TtNUS, January 1999), ten staff gauge 

locations and one seep sampling location were to be sampled as part of the sampling program. Due to 

the limited amount of surface water present within the wetland, only seven of the surface water locations 

and the one seep location were sampled. Surface water samples were collected by directly filling sample 

containers in accordance with Section 4.1.3 of the GMP (TtNUS, January 1999). Surface water sample 

logsheets and chain of custody are provided in Appendices D and E, respectively. 

The surface water samples were sent to the project laboratory for analysis for the same parameters as 

the groundwater samples. The sample shipment problem also impacted two surface water samples from 

SG-22 and SG-24, respectively. The samples from these staff gauges were subsequently analyzed for 

only TAL metals (total and dissolved). Analytical results for surface water samples are discussed in 

Section 3.0. 

2.4 DECONTAMINATION AND INVESTIGATION-DERIVED WASTE 

All water quality and water level meters were decontaminated by rinsing with deionized water prior to and 

after use. 

Liquid IDW derived from the monitoring of groundwater at the Area A Landfill was extensively tested’for 

COCs during the first four rounds of quarterly monitoring. The liquid IDW generated has been determined 

to be non-hazardous and therefore it is disposed directly to the OT-10 wastewater processing facility in 

compliance with the SUBASE NLON Pre-Treatment Permit from the Connecticut DEP. 
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TABLE 2-1 

WATER LEVEL ELEVATIONS (June, 2001) 
ROUND i GROUNDWATER WATER MONITORING REPORT 
AREA A LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

1 SG-24 71.59 76.68 (‘3) -- __ 

NOTES: 
msl: mean sea level (1982 Base Traverse System) 
-- Data not available 
1 Reference elevation is top of well casing (1982 Base Traverse System) 
2 Depth to water is from top of well casing. Measured June 18 and 19, 2001. 
3 F = fill: DS = dredge spoil; A = alluvium; BR = bedrock; SS = sut-ficial sand 
4 No survey data available. Ground surface not resurveyed after landfill cap installed. 
5 Inaccessible at the time water levels were taken. 
6 Staff Gauge was damaged or missing. 
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3.0 MONITORING RESULTS 

The groundwater samples collected from 13 monitoring wells, five surface water locations, and one seep 

location were analyzed for TCL organic compounds, TAL inorganic (total and dissolved) analytes, and 

water chemistry parameters. As discussed in Section 2.0, one groundwater sample and two surface 

water samples were also analyzed, but only for TAL inorganic (total and dissolved) analytes. Monitoring 

focused on the following organic and inorganic chemicals of potential concern, as identified in the GMP 

(TtNUS, January 1999). 

l Ethylbenzene l Bis(2-ethylhexyl)phthalate l Arsenic 
. 1 ,I ,2,2-Tetrachloroethane 9 Phenanthrene . Beryllium 

l Xylenes l Aroclor 1016 l Cadmium 

. Benzo(a)anthracene l Aroclor 1254 l Chromium 

l Benzo(a)pyrene l Aroclor 1260 l Copper 

. Benzo(b)fluoranthene . Dieldrin l Lead 

l Benzo(k)fluoranthene . Heptachlor l Zinc 

The contaminants listed above have been detected either in groundwater at concentrations exceeding the 

Connecticut Department of Environmental Protection (CTDEP) Surface Water Protection Criteria 

(SWPCs) or in soil and landfill material at concentrations above their respective CTDEP Pollutant Mobility 

Criteria for GB groundwater. 

The Round 7 analytical results are summarized on Tables 3-l and 3-2. Within each table, the analytical 

results are compared to the primary and secondary monitoring criteria, as established in the GMP 

(TtNUS, January 1999). Chemicals exceeding either primary or secondary monitoring criteria are noted 

by shading. Figure 3-l shows the chemicals detected in groundwater samples that exceed criteria and 

Figure 3-2 shows the chemicals detected in surface water samples that exceed criteria. Data validation 

letters and laboratory data sheets are attached to this report as Appendix F. 

The results of this comparison can be summarized as follows: 

l There were no detections of volatile organic compounds, pesticides, or PCBs in groundwater or 

surface water. 

. There were no detections of semivolatile organic compounds in surface water. 

l The semivolatile organic compound, phenanthrene, was detected in six of 13 groundwater samples at 

concentrations in excess of the primary monitoring criteria (0.077 pg/L), which is the Connecticut 

090105/P 3-l CT0 0816 



SWPC for substances in groundwater. The concentrations ranged from 0.10 J pg/L to 22.0 pg/L, with 

the highest concentration detected in the sample from monitoring well 2WMW42DS. 

l One additional semivolatile organic compound, benzo(a)pyrene, was detected in two samples 

collected from monitoring wells 2WMW38DS and 2WMW43DS at concentrations of 0.38 pg/L and 1 .O 

pg/L, respectively. These are slightly above the primary monitoring criterion of 0.3 pg/L, which is the 

Connecticut SWPC for substances in groundwater. 

l Arsenic was detected in nine unfiltered groundwater samples at concentrations ranging from 6.6 J 

pg/L to 29.5 pg/L. Arsenic was also detected in filtered samples from two wells (2WMW46DS and 

2WMW47DS). The concentrations in the unfiltered samples from these two wells were 12.9 pg/L and 

29.5 pg/L, while the concentrations in the filtered samples were 6.8 J pg/L and 31.3 pg/L. All of the 

detections of arsenic exceeded the primary criterion of 4 yg/L, which is the Connecticut SWPC for 

substances in groundwater. No detections exceeded the secondary criterion of 150 pg/L, which is the 

Federal Ambient Water Quality Criterion (AWQC) for protection of aquatic life (chronic, freshwater). 

Arsenic was detected in four unfiltered surface water samples collected from SG-20, SG-22, SG-23 

and SG-24 and two filtered surface water samples collected from SG-22 and SG-24. The 

concentrations in the unfiltered samples ranged from 5.3 J ug/L to 7.5 J ug/L, while the 

concentrations in the filtered samples ranged from 5.6 J pg/L to 5.9 J pg/L. 

l Chromium was detected in the unfiltered samples (9 J pg/L and 23.2 J pg/L) and filtered samples 

(12.8 ug/L and 13.9 J us/L) from monitoring wells 2WMW21S and 2WMW46DS. Chromium was also 

detected in the filtered sample (27.5 pg/L) collected from surface water location SG-23. All of the 

detected concentrations, with the exception of the concentration (9 J pg/L) detected in the unfiltered 

sample from 2WMW21S, exceeded the secondary monitoring criterion of 11 pg/L, which is the 

Federal AWQC for protection of aquatic life (chronic, freshwater), but none exceeded the primary 

criterion of 1 IO pg/L. 

. Lead was detected in four of 14 groundwater samples and four of eight seep and surface water 

samples. The concentrations in the unfiltered groundwater samples ranged from 3.7 J pg/L to 5.5 J 

pg/L, while the concentrations in the filtered samples ranged form 3.3 J pg/L to 6.6 J pg/L. The 

concentrations in the unfiltered surface water samples ranged from 3.2 J pg/L to 9.5 pg/L. Lead was 

not detected n any filtered surface water sample. All of the positive detections of lead in the filtered 

and unfiltered samples exceeded the secondary criterion of 1.2 ug/L, which is the Connecticut Water 

Quality Criteria CWQC for protection of human health from consumption of organisms. None of the 

detections exceeded the primary criterion of 13 ug/L 
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l Zinc was detected in 10 of 14 groundwater samples and all eight seep and surface water samples. 

The concentrations in the unfiltered groundwater samples ranged from 10.8 J ug/L to 123 ug/L, while 

the concentrations in the filtered samples ranged form 11.8 J ug/L to 58.4 pg/L. The concentrations 

in the unfiltered surface water samples ranged from 30.2 ug/L to 109 l.rg/L and the concentrations in 

the filtered samples ranged from 29.1 ug/L to 60 ug/L. Many of the concentrations of zinc detected in 

the filtered and unfiltered samples exceeded the secondary criterion of 58.2 ug/L, which is the 

Connecticut Water Quality Criteria CWQC for protection of human heath from consumption of 

organisms. None of the detections exceeded the primary criterion of 123 ug/L. 

As discussed in Section 1.2, because this is only an interim report, the evaluation of the analytical results 

is limited to the above comparison. No conclusions or recommendations are drawn from this comparison 

Initial conclusions and recommendations were addressed in the Year 1 Summary Report based on the 

first four quarterly rounds of results. Further conclusions and recommendations will be provided in the 

Year 2 Summary Report based on the first eight quarterly rounds of results. 
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TABLE 3-I 

ROUND 7 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 
AREA A, NSB-NLON, GRONTON. CONNECTICUT 

PAGE 1 OF 4 
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TABLE 3-1 

Chemical 

vocs @g/L) 
1 ,1,2.2-TETRACHLOROETHANE 
ETHYLBENZENE 
XYLENES, TOTAL 

RouNr17 GROUNDWATER ANAL~ICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 
AREA A, NSB-NLON. GRONTON, CONNECTICUT 

PAGE 2 OF 4 

PiifIlalY Secondary 2WMW39DS 2WMW40DS 
Monitoring Monitoring 2W-GW39DS07 2W-GW40DS07 
criterion 1” Criterion 6119101 6/19/01 

110 NA 1u 1U 
560,000 NA 1u 1 IJ 

NA NA 1 u 1 u 

2WMW41DS 2WMW42DS 
2W-GW41DS-07 2W-GW42DS-07 

6121101 6/20/01 

1 u 1 u 
1 u 1 u 
1 u 1u 



TABLE 3-l 

ROUND 7 GROUNDWATER ANALYTICAL RESULTS SUMMARY 

H 

Chemical 

I,#-lP^ I..“,, \ 

INTERIM GROUNDWATER MONITORING REPORT 
AREA A, NSB-NLON. GRONTON. CONNECTICUT 

PAGE 3 OF 4 

Primaly Secondary 2WMW43DS 2WMW44DS 2WMW45DS 2WMW46DS 
Monitoring Monitoring 2W-GW43DS07 2W-GW44DS-07 2W-GW45DS07 2W-GW46DS07 

Crtterion ‘I’ Criterion 6/20101 6/22/01 6120101 6/21/01 

svocs (“QIL 
BENZO(A)AN, ..” .--,. L 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHFNF 
BENZO(K)FLUORAN 
BIS(Z-ETHYLHEXYL) 
PHENANTHRENE 
PesticldeslPCBs @g/L) 

IAROCI n~.lnlfi 

I”“) \“$J,L, 

1 ,1.2.2-TETRACHLOROETHANE I 110 I NA I IU I 1 u 1 u - 
ETHYLBENZENE I 580,000 1 NA 1 u 1 u 1 u 1 u 
XYLENES. TOTAL I NA I NA I IU I 1 u IU IU 

1 
THRbPENE I “2 I hid I 0.012 u 

0.021 u 0.021 u 
-. . - “” . ., , 05 u 002 u 0.02 u 

THENE 0.3 NA 0.02 u 0.5 u 0.02 u 0.02 u 
PHTHALATE 59 NA 4.2 J 1.4 J 1.3 J 1.3 J 

A-F 0.077 , 0.004 u . \ 

I “.I I ,.n 
I 0.3 I NA 

“2 hi& 

I 0.5 0.014’*’ 020 u 0.20 u 0.20 u 0.2 u 

AROCLOR-1254 I 0.5 o.o14(*) 0.20 u 0.20 u 0.20 u 0.2 u 

AROCLOR-17fiO n5 -.- 0.014’2’ 020 u 0.20 u 0.20 u 0.2 u 
m=l rlR,td I n, o.oo19’3~ 0.020 u 0.020 u 0.020 u 0.020 u 

0.003d2 0.010 u 0.010 u 0.010 u 0.010 u 

, I 0.70 U/O.60 U ( 3 0 u/3.0 u I 3.0 U/O.60 U I 3.0 u/3.0 u I 
7.7 J/5.3 J 

2.2 UJ11.5 U 

U/O.60 UJ 

UJll 5 U 



TABLE 3-l 

Chemical 

vocs (uglL) 
1,1.2.2-TETRACHLOROETHANE 
ETHYLBENZENE 

XYLENES. TOTAL 
svocs lug/L) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BIS(2.ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

PestlcidaslPCBs @g/L) 
AROCLOR-1016 

AROCLOR-1254 

AROCLOR-1260 

DIELDRIN 

HEPTACHLOR 

ROUND 7 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 
AREA A, NSB-NLON. GRONTON, CONNECTICUT 

PAGE 4 OF 4 

Primary Secondary 2WMW47DS 3MW37S 
Monitoring Monitoring 2W-GW47DS-07 3.GW37S07 
Criterion “’ Criterion 6123101 6119/01 

110 NA 1 u IU 
580,000 NA 1 u 1 u 

NA NA 1 u 1 u 

0.3 NA 0.012 u 0.012 u 
0.3 NA 0.021 u 0.021 u 
0.3 NA 002 u 0.02 u 
0.3 NA 0.02 u 0.02 u 
59 NA 1.6 J 1.7 J 

0.077 NA 0.004 u 0.004 u 

0.5 o.o14(2’ 020 u 0.20 u 
0.5 0.014’” 0.20 u 0.20 u 
0.5 o.o14’2’ 0.20 u 0.20 u 
0.1 o.oo19(3’ ‘0.02 u 0.02 u 

0.05 o.oo313(2’ 0.01 u 0.01 u 

4MWlS 4MWlS 
4-GWOIS-07 4.GWOIS-07-D 

6/25/01 i/25/01 

Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of prima!y monkring criteria. 
(1) Surface Water Protection Criteria for substances in groundwater. (CTDEP, Janualy 1996) 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, freshwater). (USEPA. 1999) 
(3) Connecticut Water Quality Critena for protection of human health from consumption of organisms. (CTDEP. 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 3.2 

ROUND 7 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 

AREA A, NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 



TABLE 3-2 

svocs (uglL) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 
Paeticides/PCBs @g/L) 

AROCLOR-1016 

AROCLOR-1254 

AROCLOR-1260 

DIELDRIN 

HEPTACHLOR 

0.3 NA 0.012 u 
0.3 NA 0.021 u 
0.3 NA 0.02 u 
0.3 NA 0.02 u 
59 NA 2.1 J 

0.077 NA 0.004 u 

0.5 0.014(Z) 0.20 u 

0.5 0.014@ 0.20 u 

0.5 0.014’2’ 0.20 u 

0.1 0.0019’” 0.020 u 

0.05 0.0038’*) 0.010 u 

w 
I, 
0 

NOTES: 
Bold numbers denote exceedance of secondary monitonng cntenon. There are no exceedances of primary monilorlng crlterla 
(1) Surface Water Protection Criteria for substances in groundwater. (CTDEP, January 1996) 
(2) Federal Amblent Water Quality Criteria for protection of aquatlc life (chronic, freshwater). (USEPA, 1999) 
(3) Connecticut Water Quality Criteria for protection of human health from consumption of organisms (CTDEP. 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Npt Available 

ROUND 7 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 

AREA A, NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Chemical 

vocs (uglL) 
1,1.2,2-TETRACHLOROETHANE 
ETHYLBENZENE 
XYLENES, TOTAL 

Primary Secondary 
Monitoring Monitoring 

Criterion “’ Criterion 

110 NA 
580.000 NA 

NA NA 

SG-22 SG-22 SG-23 SG-24 
SWSG22.07 SWSG22-07-D SWSG23.07 SWSG24-07 

6/25/01 6/25/01 6/21/01 6/25/01 

1 u 
1 u 
1 u 

-_- I 
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GROUNDING C 
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APPENDIX B 

GROUNDWATER LEVEL MEASUREMENT SHEET 



WATERLEVELMEASUREMENTSEEET 

. 
Projeat Name: NSB-NLON, - /%6(- h Projeat No.r CTO- 9 I 6 

Leeationr Groton, CT Personnel: 1-b ~FF-~~~-LL*IRV,E~, RAMSPQL 

weather Condltlonsx 5 0 td hf -t Meaeuring Devioe: pL-SC0 pr=- 

l All maastmfmntata the nearest 0.01 foot 

Remarke: 

Water Level * Commente 

NA 

Signature(s): s& 



0 R WATERLEVELMEASURIBZEbITSHEET 

Location: Groton, CT PeraoDnelz 

Weather Conditions: SVNt& Mearruring Device: I% -SCOFF 

Water Lsvel * Chmmentr 

l AlI measurements to the nearest 0.01 foot 
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APPENDIX C 

MONITORING INSTRUMENT CALIBRATION LOGS 

---. 



JOB NAME/NUMBER: Alla- A. 2863 INSTRUMEHT NAME/MODEL: ‘mitB 10 l-p e rFc 
I 

SITE NAME: A&CA A MANUFACTURER: itt vL2q-rr; 

LOCATION: Mu3 -111 ud SERIAL NUMBER: 17 35- - GO0 

COINntOl8 

1 

I 

Page of -- 



P 

EQUIPMENT C-IBRATION LOG 

JOB NAME/NUMBER: ac#%~ a&y-3 INSTRUMENT NAME/MODEL: I72 8 - /L~&A.) . ‘n/rCD~ PCPICIWL 

SITE NAME: ARE/4 A MANUFACTURER: LCL ~0?-7E 

LOCATION: M3 -&IL6 rep SERIAL NUMBER: 

Page _ of _ 



JOB NAMEiNUMBER: AuaA d$s3 INSTRUMENT MMUMODEL: 4’51 6%0 r”?DS 
SITE NAME: 

LOCATION: 

MANUFACTURER: elr 

SERlAL NUMBER: 
c 0\3q \ 

Page _ of _ 



- 0 

EQUIPMENT Ck&RATlON LOG 

JOB NAME/NUMBER: J&4 -NLb’h\ INSTRUMENT NAME/MODEL: %3&&B&S \ISZ i3qacJ 

SITE NAME: Mw R I lx$-yLo MANUFACTURER: qsr Iwoqmf&ka\ 

LOCATKIN: New Lam&n SERIAL NUMBER: QW 3-27 r4 

I 



APPENDIX D 

GROUNDWATER SAMPLE LOGSHEETS AND 

LOW-FLOW PURGE DATA SHEETS 



I 1, 

I 

-. c 

0 R GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS, Inc 

Pano h nf 7 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 4Mt1)lS 

PROJECT: r3- lu Lord DATE: bh4/bl 
PROJECT NUMBER: 

SITE: 
cdl-0 81b 



Project Site Name: NSB-NLON / AREA A Sample ID No.: JL - G w Q g&J 

Project No.: CT00 Sample Location: 3L /.,a: 5 
Sampled By: uk\\ WvLn 

[ ] Domestic Well Data C.O.C. No.: +/so3 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: M Low Concentration 
[ ] QASampleType: [ ] High Concentration 

Method:Perlstaltic Pump 

Monitor Reading (ppm): - 

Well Casing Diameter B Material 

Type: 2’ PVC 

Total Well Depth (73): 18 i? 0 

Static Water Level (WL): I IJ. 3 2 

One Casing Volume@dl): / (? s j 

Start Purge (hrs): I 0 Cc’ 

End Purge (hrs): \ e 4 5 

Total Purge Time (min): q 5 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



Tech NUS, Inc. LOW ‘FLOW PURGE DATA SHEET Well No.: aL6tiG’O 5 ” 

PROJECT: NSn- NlocJ Iwea n DATE: b 124 /o 1 

PROJECT NUMBER: CT0 %\cp WEATHER: od/erca%+ ‘7c15 
SITE: CsPCvt IA PERSONNEL: NC\\ w,u-n 1 R-se\- 

Well Screen Depth: 3.q / 18.7 fl. PumPType~aterial:DeniS~~c 

Pump Intake Depth: 1%. 7 

Tide Cycle: 0 High 0 

Initial Water Level: \I,.32 @ 0755 hrs. 0 Low @ 

Total Purge Volume= L. 2 Total Purge Time= 45 (min) KNot Affected 

Time 

I II I I 

Water Quality Meter (SIN): 9 9 h I 317 fl r! 

Control Box Type (S/N): 6 I pica 5% 3 f 
. 

Pump 

Settings 
PH 

Notes: 



’ ;>Y , -:.,; ;.,’ . . . 
( ,“j. :I ,;~ ‘_ ,:,: 
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GROUNDWAT@ SAIJA+E,L~,G, SHEET 
Tetra Tech NUS. Inc 

Page 1 of 2 -- 

I Proiect Site Name: NSB-NLON / AREA A 
I Pi! meet No.: --,-- 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: .i?WQJ l5-$$$ 

sample LOCatiOn: &?U, rv\:& 2 1 5 
Sampled By: ( I 1~ i Idtcw 
C.O.C. No.: 4156.7, 
type of Sample: 

M Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

~ 7:: ::,: : .:, :.: j. .i.. .;.:..: .,.. :, : .:. .:: : . . . . . . . . . : ::.:: . . . . . . . . . . . . . . . . ..; Signa e(t): 

,-I, 

- (3Wmd3010~ 
l $&.$A. /L.ldhw 

- -- 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 2 tiW\tid I S 

PROJECT: 

PROJECT NUMBER: 
r\fSb- Nl Oh l+f-4h ct DATE: bla3/0\ 

WEATHER: 0 tier ccls~t- , lIk,tii< 

SITE: PERSONNEL: &y\\man +&rasc ,-- 

Well Screen Depth: 

Water Quality Meter (S/N]: 9or Al311 4 Notes: Y b.i?, Chle&wah\r - Q~a&rca h, 

Control Box Type (S/N): b1005ig3 AB h\\ok- a\cacb.cb ovbkv +ct i mb 



c 
t 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

MS/MSD Duplicate ID No.: 

CI a- 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 3 rr\M 37 S 

PROJECT: 

PROJECT NUMBER: 

SITE: 

Well Screen Depth: 3.45 I y. 4 5 ft. pump Type/Material: %I;& Ike Tide Cycle: q High 8 

Initial Water Level: 3 .‘?.~5 @03q42, hrs. Pump Intake Depth: ‘a .4 5 0 Low0 

Total Purge Volume= Lf-!3 Total Purge Time= %i3 (min) M Not Affected 

Water Quality Meter (S/N): 49 fiI377AR Notes: 

Control Box Type (S/N): $j 1 &fhs b 3 RB I 
Turbidimeter (SM): \72$ - b@8 

r--l frj \?-I /,--.I fy-7 I---+-k ---I l---l r! -1 7-7 y-7 .p”l y-l +T y--b yyL-@“* 
-....- . .- .-..- .- .- .- _ _ ---. --__ _~-. __ _ 



c 
t 
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etra Tech NUS, Inc, LOW FLOW PURGE DATA SHEET Well No.: &I~LCI 3 80s 

PROJECT: A~.fibc A RTCL SPL hQ DATE: &-lq-01 

PROJECT NUMBER: WEATHER: su~3/ 80 -70: 

SITE: PERSONNEL: mtFm u, Rw 

Water Quality Meter (S/N): 0 1 0 \ ?, ‘, ( /+A ‘1’4~~ppQ!l d, ‘&? Notes: 

Control Box Type (S/N): Ub 



. ..a-’ -. / 

Project Site Name: NSB-NLON / AREA A Sample ID No.: a~---(-,,, 74 ~s-@&ws- 

Project No.: m Sample Location: m 3 D g 
Sampled By: $: 1 lb \\v,v, r\ 

[ ] Domestic Well Data C.O.C. No.: *I 443 
[x] Monitoring Well Data Type of Sample: 
[ ] Other WellType: M Low Concentration 

[ ] QA Sample Type: [ ] High Concentration 

stuldald ms/rm 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

\hle\\ p$+ dYL/ WMA G\\i 

3- 

be+&- 
WI\\ hmrt 4~ filk~mp bf&laa -G- TGC,mq 

OJd All-( CI, 5Gq CrSD, cL.nd \mA-T-TLr;5 -Jml-ms-rm 
‘d / ao Ifi t - c ovvzacn-k 5sw\n \,nQ ( s : f&,~.OD , UOL, k’i{K. c/,1,%&’ 

~rsrl*jf$Qjjyl~~;~:::jlii’li :;+:: ::j;.,+;/;j::. :.:1’1,::1:~,i.:.:,:,~~~~:~.~:~.~~:~:.~::~~:~:~~~~::,~i::,ilil::il::~ S,g”s~+e(s): 

MWMSD Duplicate ID No.: 

lJLwtA+ 17 lLL-@k~ 

/ 



F 
I 
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Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well Nit.: 4 ti .-t,ti 39 Q5-a7 
1 

PROJECT: )\\5A -Mlf-bti C\KEA fi DATE: olal Islo \ 
PROJECT NUMBER: WEATHER: SW +, n:l , 

s 
SITE: PERSONNEL: ~3~1 I ,&ad /afims~~ 

F 7 

reen Depth: Llh.1 

II I I I II I I I I I I II 

I 
Water Quality Meter (S/N): ?“1 6137 7 A r? Notes: 

Control Box Type (S/N): 01 i405B3 clf3 
Turbidimeter (S/N): 1722 - llcss 

+-I ,-I \,-Tr-l v--L --Al T-l jrp97 r-3 ---I y-3 7 r”l ,“1 r”21 r”i pane+of+fy+j 
^.. ,, 



[ ] Domestic Well Data 
[x] Monitoring Well Data 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

-- 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: DATE: f,- \q -0 \ 

PROJECT NUMBER: L 
SITE: h-a-=& A PERSONNEL: x 

WEATHER: SdjJuy 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

I ft. Pump Type/Material: ?fiFIP?%Jl C Tide Cycle: 0 Hlgh @D 

a -47 8 1630 hrs. Pump Intake Depth: - 1 (OFF 6X- 

(gal 1 L) Total Purge Time= OW 

Time llfeet belcw TOCI mL I mUmIn I Settlngs 

Water Level Volume Flow Rate Pump TOP PH Sp Cond DO T 
QPP 

urbidity Salinity m Comments 
QC mS/cm mg/L NTU PPt mV 

I 

Io,a lzksu I - l-?a.(II 

1 
1\.‘3rl LH7 I 

Control Box Type (S/N): /U k _ .- 
Turbidimeter (S/N): r73p 1LQb L-+ Mom 

Page - of __ 



I Proiect Site Name: NSB-NLON I AREA A 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: I -- [ ] QASampleType: 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

7..-.-e.- ‘.W,.. __y._. .,... 

MS/TulSD Duplicate ID No.: 
T 

..-.. -.a..--V.-T,. 



: 

Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ‘Jwwnd +d.SJ~ 

PROJECt: _hlSA_N_LhP3- DATE: b 1 201 O\ 
PROJECT NUMBER: b? WEATHER: s’ir,\nr\ \, 

SITE: Rf-4n Is PERSONNEL: 

Well Screen Depth: ft. Pump Type/Material: G%%i~b..k. Tide Cycle: 0 Hlgh 0 b.5 / \ lc.5 

Initial Water Level: Pump Intake Depth: ‘lb ik 2. 1 2 8 075 3 hrs. 0 Low 8 

Total Purge Volume= I 5 \ OD (gal I L) Total Purge Time= q 4 (mln) it% Not Affected 

Comments 

I 

Water Quality Meter (SiN): 

Control Box Type (S/N): 



Project Site Name: NSB-NLON ! AREA A 
$ji& CTO’ 

[ ] Domestic Well Data 
[x] Monitotfng Well Data 
[ ] OtherWellType: M Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

‘... 

I 40 c 

.i.;;;Et 

2 - Qt. Amber Glass l&Z&b\ 
TCL PEST/PCBs I 4Oc I a- Qt Amber Glass &-26 
TCL PAH 4O c (OFL 2 - Qt. Amber Gla! 3s 6-ZO.O\ 
TAL METALS (TOTAL) + Hardness HNO:,/4”C 1 l-500ml PE c7-2cM~ 
TAL METALS KIISSOLVEDI HNo./d~C I i-C90ml PE 
Total Organic Carbon (TOC) - 3 “PI IdOt- &ZO-Cll 
Chemical Oxygen Demand (COD) I- 7 9s H$30,/4OC 

Alkalinity, Chloride. Sulfate, TDS 4O c 

l-ZWmLPE md &?(;a\ 

\-la l&WWllPE &-20-O\ 



-1 

Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No,: ah’wY\L’ LtXo5 
PROJECT: DATE: (;-z<j fi\ 

PROJECT NUMBER: WEATHER: SC, pk’y 
SITE: t.& PERSONNEL: Fwr., Cd Rhrl~T~ 

( 
, 
( 
i 
/ . _ 
3 



i 
i ’ Y‘, ;. _ : ’ .,: 

_, ?“,, 
i ,” $1 

GROUNDWATER SAMPLE .LOG SHEET 
Tetra Tech NUS. Inc 

D, age- of - 

Project Site Name: NSB-NLON / AREA A 
Project NO.: s 81& 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

Sample ID No.: 
2~ -6-+tX!5-@“& 

Sample Location: Zkvhyl*q Ds 
Sampled By: FiZE3 LL’ Rlhsrl 
C.O.C. No.: 4 I 542. 
Type of Sample: 

M LOW Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Total Purge Time (min): 70Illrl 

- - Total Vol. Purged 

SAMp&GOFuGTiDb 

L 
rj:- -/A- I 

lirruF~nMnnd~iii~~:~~~~:~.~~~:~~:~~:~~:~~~~~~~~:~:~~:~:~~~:~~:~.:~.:~~~:~ i:,:y:; :._:: l:l::i”,‘)i/i:::i:.:~~,;::l::~:.:.: ,j:: .:,., /:::.:::(:,/lj,:::,..:.::::,:~.:~,:~:~:::,.: .:: .:.,::.: . :. ..: . . . 
Analyela Preservative Container Requirements 

TCL VoLATlLES HcL14Qc 3 - 40 ml Vial I 
TCL sEMIVOLATILES 4Oc 2 -Qt. Amber Glass k.Y. 
TCL P.ESTlPC0.s 4Oc 9- Qt. Amber Glasm ’ ’ 

TCL PAH P c 4-atAmt -. 
l-b, L”cTdl F: n-nl-a, , * !.hrl+nnQ.s HNO,/4’C l-600ml I-= 

HNO.. I4o C i 

Collected 

SF 

-2@- 0 I 

c - l-O\ 

,N,.‘L-“.L\.~‘-\~,. .-.I..-- 

TAL METALS (DISSOLVED) LI t 
Total Organic Carbon (TOC)- I 
Chemica’ - - 

. ,^^^. s m c 

Alkalinity 

HCL14oC 

,~uxygen uemanu (uuy -r 1”~ 1 H$ZO,l4’C l-250mLPE & 

‘, Chloride, Sulfate, TDS I 4O c l-500ml PE 



PROJECT: b\W ie P ‘I th (-&TIC WC DATE: G-m -o\ 

PROJECT NUMBER: WEATHER: $, u)v:~y 

SITE: Pd-fd P PERSONNEL: f?QZQ & am-= 

d 

Well Screen Depth: / IF, 6 L1 Tide Cycle: 0 High 0 ft. Pump TypelMaterial: ?Fc\SrAl I~C 

Initial Water Level: j?I!G&X- @ hrs. Pump intake Depth: ,* c q ’ 0 Low@ 

Total Purge Volume= ?oOo (gal @ Total Purge Time- 7 0 OW m& Not Affected 

Temp pH Sp cond DO Turbidit) Salinity Eh Comments 

PC mS/cm mg/L NTU PPt mV 
I 

I I I I I I II 
I - .-- - 

Water Quality Meter (S/N): o\ 0 \ ‘59 t 

Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: wmw y3Ds 
1 

Control Box Type (S/N): _ - 

Turbidimeter (S/N): 
Page __ of - 

T-vY-Jr;7~‘-?rlr77 T-J --I +--I .-‘---I T-1 -1 ‘7-l ‘?-‘I J’ ‘--I -J 



[ ] Domestic Well Data 
[x] Monitoring Well Data 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

sl~lri:iri~~l~~~::ii.il::~.::.:~:~.:~~. ./j::$; .:.:::i,::;,:: ;:j::.,.:::: :::::;:,-,.: I.:::.:: .;,., :..,:i ::::::.::. ,:: . . . ..:,.: . . . . . . . . :: Signature(s): 

WMSD Duplicate ID No.: 
- 



Tech ‘NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: au/ -ld.uL(;f 0 S 

PROJECT: p&k A -In-t cm 5Pc. 
PROJECT NUMBER: 

SITE: JMEbIA 

DATE: 4 -220 \ 

WEATHER: oyar H i- -,Q, j 

PERSONNEL: f+q w R-H 

Well Screen Depth: Pump Type/Material: %\>)rkLnC Tide Cycle: q High QD 

Initial Water Level: I?56 6 750 hEi Pump Intake Depth: rr\‘gpF kW%* 0 Low0 

Total Purge Volume=% (gal @ Total Purge Time= .w % (min) P Not Affected 

L . . . 
Water Quality Meter ( Notes: 

Comments 

Control Box Type (S/N): 

Turbidimeter (S/N): Lp PlO-(ll? 173’5-ILOO 
r7 --I 7 ?--I T f--l ‘-II -7 y-7 T--l r7 -7 @=---I 7-l -1 ‘_*t 

- _ - - . -_-. .-. __._.... . ..__ . _ _ - - _ ._ ~ 
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;.: ,;);,g:.; ! : :,,;’ % 
-,-‘y 4 ‘,, :‘, L ‘“‘,; .:“,~ ., 

‘3 I 
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It GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc 

,. : ‘. . 1 : ‘_ 

Page1 of 2 

Project Site Name: Sample ID No.: 

Domestic Well Data c.o.c. No.: 
Monitoring Well Data 

LOW Concentration 
High Concentration 

I :;; 

r ..: ..j 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: B M d +a~ 

PROJECT: Kf35- bl oh) Yo. f? DATE: Ic-2D-01 
PROJECT NUMBER: kl8L.3 WEATHER: &, y,,-, \1 u004r %Th 
SITE: PleA. A PERSONNEL: b.)q \\v&\\ 2: vmw 

. Well Screen Depth: * .%\sQhc 
-&g-$2$-;;. ;::;;r:;;; I($ $4 

Tide Cycle: 0 High 0 

Initial Water Level: Cl Low0 

Total Purge Volume= I OICXI (gal 1 L) Total Purge Time= b 0 (min) I% ot Affected 

Time Comments 

Water Quality Meter (S/N): y 9 b ) 3 7 7 I* Notes: 

Control Box Type (S/N): 01 bs sssm 

Turbidimeter (S/N): ll;;rt?- Ib’Q 
F-l -1 -1 

_. -__ ~_ __-- .-.- -.. . _- _.,. _ - _ _.._ _ ._ .- - ._ _ - 



0 
Tt 

GROUNDWATER SAMPLF LOG SHEET 
T&m Tech NUS, Inc 

PageL of 2 

Project Site Name: NSB-NLON ! AREA A Sample ID No.: ~~,~-,~~&r&ks 

Project No.: CT00 Sample Location: gk> vyl\r, 4bnc 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
A.Ap&L 

[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: M Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

MSIMSD Duplicate ID No.: 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 2a -mw41p n.5 

PROJECT: NI;Q) - &fzn p\ DATE: &? ja\ lo\ 

PROJECT NUMBER: afi 

A 

WEATHER: bu,e,r r & 105 
SITE: PERSONNEL: b.)<.~\~~* ]bw 

I 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

al0.a I \(P b8 ft. Pump Type/Material: oPX&&& Tlde Cycle: 0 Hlgh 0 

1-2-5 8 0% I7 hrs. Pump Intake Depth: ! b. cl Low 8 

(gal 1 L) Total Purge Time= (mln) Jd Not Affected 

Comments 

Water Quality Meter (S/N): 99 fi 1 317 n A Notes: 

y , Control Box Type (S/N): fi \ fQ$ ci?, 3 At% 3 
I - 

Turbidimeter (S/N): I1 ax.- lb8 65 

m c”1 I --I r-3 
_.. -. -__ --- .-.- ..-. - ..- -~- . _ _. ._ . -..._ - - - - 



5 
c 
f 
c 
c 
c 
c 
C 
t 
t 
L 7 I. 
c 
C 

: ‘.‘~,\:‘$ : /,I. 
,, “. I-.*:.., ./x +,. .:1 

. .Iya.;a- ,“, ., ._ .-I’ j;+ 
,_ 

: _. 
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!. 
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-R GROUNDWATER SAMPLF .LOG SHEET 
Tetra Tech NUS, Inc Page- of _ 

, 
7 

Project Site Name: Sample ID No.: 
aw-Gw7~70 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

. 

r Well Screen Death: / 

lnltlal Water Level: I w Lt 5 @&3i? hrs. Pump Intake Depth: 

Total Purge Volume= 11-0 (gal & Total Purge Time= 10 0 Wn) 

ImL- II I I Water Level Volume Flow Rate Pump 1 1 Temp 1 PH ISECond DO 

feet below TOC mL mUmin 1 Settings 11 QC R;S/cm mg/L 

Tide Cycle: 0 High 0 

0 Low @D 

@ Not Affected 

NTU DDt mV 

Water Quality Meter (!M$ ‘{5:L 191 D 13 Y I A’4 Notes: 

Control Box Type (S/N): IIf& 

Turbidimeter (S/N): * t pcr\O - 17% IL&i2 
P of 

e---l ““I 1 I y-1 1 ----J I f-1 1 7-7) --I r-3 ,'I -7 "7 =5---T-i 
-.. ---- ..I .- ___ __ ____ - - ._ - _ -_- _ ___ - _ 



c 
c 
c 
i 
c 
c 
f 
1 

SURFACE WATER SAMPLE LOG SHEET L ., :i..,*- 1 

Pa m-.- of _ 

Project Siie Name: NSBJlLON I Ama A SampleIDNo.: 3m5Q (-,r 07 

Project No.: CTO- Sample Location: SE F p 

Sampled By: IA3E~Aful~RM~ 

fl Stream C.O.C. No.: 41501 I 

% Spring 

0 Pond Type of Sample: 

0 Lake * w Concentration 

0 Other. jj High Concentration 

0 QA Sample Type: 

CL VOIATILES 

CL SEMIVOIATILES 

CL PEST/PCBs 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

otal Organic Carbon WC) 

hwnical Oxygen Demand (COD) 

Ikalinily. Chloride, Sulfate. TDS 

HcLf4°c 

4Oc 

4Oc 

4Oc 

HN03/40C 

HN0.14°C 

~&sk14°c 

l$So,14°c 

4Oc 

b.Ib I I I l7.m I- ” --“‘--‘-‘.---:-:.:-::::::-:-: . . . . . . . . . . I “3 . . ..“‘.‘.‘...:::::::::::::::::::i:i:i::::::::::::::::~:~:~:~:~:~:~:~~~~~~~~~~~~~~~~~~~~ ifiiliiili)iiliii:i:i:I:::::::::!:::::::;.:::.~:.:.:...: ._..._._._..._._._._..._.............. ,....-...-.-.-.---“‘.“....~:....:......:.:.: ._._ . . . .,............:.:.:.:.~.~.: . . . ..(._._...,., ,:. ,_,._,:_,,,,_,___, . . . . . . . . .._..._.___________ . . . . . _,_,,. :..,; ._.,., _,,..,,,_,, 
Contalnw Requirements 1 collsetat 

S-40mlVial I/ 
2 - Qt. Amber Glass 1/ 

A- Qt. Amber Glass ,/ 
t - Qt Amber Glass / 
l-6Wml PE ‘l 

MB’MSD Duplicate ID No.: 



n ITt SURFACE WATER SAMPLE LOG SHEET 

Paae I of 1 -s-t -~- 

‘reject Site Name: 

9oject NO.: 

fl Stream 
[I Spring 
1 Pond 
0 Lake 

~~~~rnple Type: 

N.SB-NLON I Area A 

CTO- 

Sample ID No.: stis&~p--q 

Sample Location: m w\tiy~ PS 
Sampled By: 
C.O.C. No.: 

Type of Sample: 



‘,s 

. m 

SURFACE WATER SANJPLE LOG SHEET 

Paae \ of \ 

Jroject Site Name: 

Jrcject No.: 

0 Stream 

II Wing 
0 Pond 
0 Lake 

e Other: 
0 QA Sample Type: 

NSB-NLON I Area A 

CT00 

SampleIDNo.: 5\35(,19-01 

Sample Location: &J w\W 4G2 D6 
Sampled By: ude\lman 
C.O.C. No.: 4\ s\3 

Type of Sample: 



m 

‘SURFACE WATER SAMPLE LOG SHEET 

Paae I af \ 

+cject Site Name: 

Jmject NO.: 

0 Stream 

0 Spring 
fl Pond 
0 Lake 

,,j&ther: 
0 QA Sample Type: 

NSB-NLON I Ama A 

CT0m 

\ 

Sample ID No.: 5 u 56 26 - ~7 
Sample Location: 2WWWJQQ 0 5 

Sampled By: \ ~PA\mth n 

C.O.C. No.: 4\513 

Type of Sample: 
0 Low Concentration 
I] High Concentration 



I 
c 
I.- 
C 
I: 

t 

c 
1. 
c 

c 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Projebt No.: 

fl Streqm 

II Spring 
j-J Pond 
0 Lake 
pk Other: 
0 QA Sample Type: 

NSB-NLON I Araa A 

CTO~ 

_- ----- 

Sample ID No.: SW 5 GZ\ -0 7 
Sample Location: g W Sb 2 2 

Sampled By: 
C.O.C. No.: 

Type of Sample: 

‘B 
Low Concentration 

0 High Concentration 

Duplicate ID No.: 



SURFACE WATER SAMPLE LOG SHEET 

l 1 Paae ot . w 

Jroject Site Name: NSB-NLON I Ama A Sample ID No.: w S 62’2 -07 
Jroject NO.: CT00 Sample Location: 3.u s6 tr 

Sampled By: 

0 Stream C.O.C. No.: 
h 

Cl Spring 
0 Pond Type of Sample: 

0 Lake Low Concentration 

WOther. High Concentration 

0 QA Sample Type: 



SURFACE WATER SAMPLE LOG SHEET , ,.* 
Paae at 
- -s- --.- 

Project Site Name: 

Project No.: 

fl Stream 

0 Wn9 
0 Pond 
I] Lake 

#lhl3C 
I] QA Sample Type: 

NSB-NLON I Ama A 

CT00 

&.a 

Sample ID No.: S u) Sba3-07 
Sample Location: a 
Sampled ,y: W&t\- 
C.O.C. No.: 4rI;rz 

Type of Sample: 
jj Low Concentration 
0 High Concentration 



’ ‘ SURFACE WATER SAMPLE LOG SHEET 

Pame I at / - -sz ---.~ 

Project Site Name: 

Project No.: 

0 Stream 

II SW9 
0 Pond 

0 Lake 
&Other: 
0 QA Sample Type: 

NSB-NLON I Ama A 

CTOB 

Sample ID No.: e ~,S624-07 
Sample Location: !%3rL( 
Sa?pled By: 
C.O.C. No.: 

Type of Sample: 
fl Low Concentratiin 
0 High Concentration 

, 



c 
c 
c 

APPENDIX E 

c 
c 
t 

L 

c 

i 

CHAIN OF CUSTODY RECORDS 



“7 f-y-l f-l ‘1 -‘-I T----I -1 e-1 7 r-1 7-1 r-7 t r-1 r-7 f-7 n n j----j 
Fh99ch6c% 

II- -141 n 

.CHAJNOFCUST'DDY~~ORD 

cl 110R0ule4 u 205 Canlpu9 Pm 1 

Englewood, NJ 07651 Edkon, NJ @537 
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DATA VALIDATION LElTERS AND LABORATORY DATA SHEETS 



TO: 

FROM: LINDA KARSONOVICH 

SUBJECT: ORGANIC DATA VALIDATION: VOA/SVOA/PEST/PCB/PAH 
CT0 816, NSB NEW LONDON 
SDG 4922 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH DATE: OCTOBER 29.2001 

COPIES: DV FILE 
REV. 1 

3lAqueousl 

3-Gw37s-07 3MSPOl-07 GWTB061901 

The sample set for the CT0 816, NSB New London, SDG 4922 consists of two (2) aqueous environmental 
samples and one (1) aqueous field quality control sample. All samples were analyzed for volatile organic 
compounds (VOCs). All of the environmental samples, except GWTBO61901, were also analyzed for semivolatile 
organic compounds (SVOCs), pesticides, polychlorinated biphenyis (PCBs), and polynuclear aromatic 
hydrocarbons (PAHs). No field duplicate pairs were included in the SDG. 

The samples were collected by TetraTech NUS on June 19, 2001 and were analyzed by Chemtech. Analyses 
were conducted using the Contract Laboratory Program (CLP) Statement of Work (SOW) OLC02.1, and SW846 
Method 8310 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 
l 

. Data Completeness 
l 

. Holding Times 
t . GCIMS Tuning 

. Calibration 

. Blanks 
l 

. Surrogate Spike Recoveries 
l 

. Blank Spike Recoveries 
l 

. Matrix Spike/Matrix Spike Duplicate Recoveries 
t . tntemal Standards Performance 
* . Instrument Performance 
t . Compound Identification 
* . Compound Quantitation 
l 

. Tentatively Identified Compounds (TICS) 

The asterisk (*) indicates that all quality control criteria were met for this parameter. Qualified (if applicable) 
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in Appendix 
B. Appendix C contains Region I Worksheets, and Appendix D contains the documentation to support the 
findings as discussed in this data validation report. The attached Table I summarizes the validation qualifications 
which were based on the following information: 



CALlBRATlONS 

The following tables summarize calibration noncompliances and corresponding actions: 

IC cc 
Comoound 06/29/o 1 06/30/01 
Acetone RD R 
P-Butanone R R 
2-Hexanone R .R 
1.2-Dibromo&chloropropane R R 
Chloroform x 
Carbon tetrachloride x 

Associated Samples: 3-Gw37.s-07 
3MSP0167 
GWTBOGI 901 

IC cc 
Compound 06/24/01 06/30/01 
2,CDinitrophend D 
2,2’oxybis( 1 chloropropane) X 
N-Nitrosodi-n-propylamine X 
2-Nitroanline X 

Associated Samples: 3-Gw37s-07 
3MSPO1-07 

Calibration 
D - Percent Relative Standard Deviation > 30%; Estimate (UJ) nondetected results. 
x - Percent Difference > 25%; Estimate (J) positive and (UJ) nondetected results. 
R - Relative Response Factors < 0.05; Reject (UR) nondetected results and estimate, (J) positive. 

BLANKS 

The maximum concentration of contaminants found in associated laboratory method blank and/or field quality 
control blanks (designated ‘) are summarized below: 

Comoound 
Methytene chloride* 

Samples Affected: All 
Blank Actions: 

Maximum Aqueous Blank 
Concentration Action Level 

3 IaL 30 I@- 

. Value c Contract Required Quantttation Limit (CRQL); report CRQL followed by a U. 
w Value > CRQL and < action level; report value followed by a U. 
. Value 5 CRQL and > action level; report value unquatiii. 

Dilution factors and sample aliquots used for analysis were taken into consideration prior to the application of all 
action levels. Positive results for methytene chloride were qualified in the manner indicated by the blank action 
table. Field quality control blanks were not qualified due to method blank contamination or contamination in other 
field quality control blanks. 

c 
i. 

/- 



The laboratory did not report to the requested reporting limitsin the Statement of Work for the semivolatile, PCS, 
and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results. 

Positive results reported at concentrations below the CRQL were qualified as estimated; (J). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

PAHs were reported using SE646 Method 8310. 

Several compounds (1,2dichlorobenzene, 13dichlorobezene. 1,4dichlorobenzene, and 1,2,4&ichlorobenzene) 
were reported in both the volatile and semivolatile fractions. The results’from the volatile fraction should be used. 

OVERALL ASSESSMENT 

Laboratory Performance: The laboratory was unable to obtain acceptable percent differences between initial 
and continuing calibration response factors for several volatile and semivolatile compounds. The laboratory was 
unable to obtain acceptable relative response factors for several volatile compounds. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the Region I EPA ‘Volatile and Semivolatile Data 
Validation Functional Guidelines - Part II” (12/96). 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Qfticer 



Attachments: 

I. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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APPENDIX A 

QUALIFIED LABORATORY RESULTS 



CT0816-NSk NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DA’IE: 
LABORATORY ID: 
(X-TYPE: 
96 SOLIDS: 

UNITS: 
FELD DUPLICATE OF: 

3-Gw37S-07 
lwlIM1 
N4922-01 
NORMAL 
0.0 96 

UGL 

RESULT GUAL CODI 

VOLATILES 
1.1.6TRICHLOROEIHANE 1 U 
1 .I .2.2-TETRACHLOROETHANE 1 U 
1 .I ,2-TRICHLOROETHANE 1 U 
l,l-DICHLOROEMANE 1 U 

l.l-DICHLOROETHENE 1 U 
1 .P.CTRICHLOROBENZENE 1 U 
1.2-DIBROMO-3-CHLOROPROPANE 1 UR C 
1,2-DIBROMOETHANE 1 U 

‘. 1.2-DICHLOROBENZENE 1 U 
1,2-DICHLOROETHANE 1 U 

1 ,PDICHLOROPROPANE 1 U 
1.3DICHLOROBENZENE 1 U 
1,CDICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR C 

4-MEIHYL-2-PENTANONE 5 U 

ACETONE 5 UR C 

BROMCCHLOROMEMANE~ 1 U 

BROMODlCHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 UJ C 

CHLOROBENZENE 1 U 
CHLORODlBROMOMElHANE 1 U 

CHLOROElIiANE 1 U 

CHLOROFORM 1 UJ C 

CHLOROMEIHANE 1 U 

Cls1 ,2-DICHLOROmENE 1 U 

Cl!&1 ,3DICHLOROPROPENE 1 U 

3MSPOl-07 
OB/lQ/Ol 
N4922-02 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 

U 

U =E U 

U 

U 

U 

I U 

I I 
---I &i? F---l 

GWTBO61!901 
OWl9/01 
N4922-03 
NORMAL 
0.0 % 
UGIL 



I SAMPLE NUMBER: 3-GW37.S07 
SAMPLE DATE: 06/i 9mi 
LABORATORY ID: N4922-01 
CC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGR 
FIELD DUPLICATE OF: 

I RESULT OUAL CODf 

I 
““LA, ,LC3 
METHYLENE CHLORIDE 2 U B 

0-XYLENE 1 U 
j- 

I 
STYRE 

TETRACHLOROETHENE 1 U 1 

TOLUENE 1 U 1 

TOTAL XYLENES 1 U 1 

TRANS-l,P-DICHLOROETHENE 1 U 1 
1 TRANS-l,%DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 J P 

VINYL CHLORIDE 1 U 

I. 

I- U 1 U 

1 U 1 U 

1 U 1 U 

iwl9ml 
N4922-02 
NORMAL 
0.0% 

UG/L 

GWlBO61901 
oS/l9/01 
N4922-03 
NORMAL 
0.0 % 
UGR 

ESULT WAL CODE IRESULT QUAL CODE 

I 
U B 3 

U 1 U 

U I U 

U 1 U 

U 1 U 

U 1 U 

U II U 

II 

100.0 % 

IESULT QUAL CODE 

WAV-RES.DBF ow17ml 



CT08169NS@ NEW LONqON 
WATER DATA 
CiiEMTECH CONSULTING GROUP 
SDG: 4922 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3-GW37.S.07 BMSPOl-07 
06/l 9/o 1 06/l 9101 
N4922-0 1 N4922-02 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGK 

// 

100.0 % 

~ // 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

SEMIVOLATILES 
1,2,4-TRICHLOROBENZENE 5 U 5 U 
1 ,P-DICHLOROBENZENE 5 U 5 U 
1,3-DICHLOROBENZENE 5 U 5 U 
1 ,I-DICHLOROBENZENE 5 U 5 U 
2,2’-OXYBIS(l-CHLOROPROPANE) 5 UJ c 5 UJ C 

- 2,4,5-TRICHLOROPHENOL 5 U 5 U 
2,4,6-TRICHLOROPHENOL 20 U 20 U 
2,GDICHLOROPHENOL 5 U 5 U 
2,GDIMETHYLPHENOL 5 U 5 U 
2,6DINITROPHENOL 20 UJ c 20 UJ C 
2,CDINITROTOLUENE .I 5 U 5 U 
2,6-DINITROTOLUENE 5 U 5 U 
P-CHLORONAPHTHALENE 5 U 5 U 
P-CHLOROPHENOL 5 U 5 U 
P-METHYLNAPH-tHALENE 5 U 5 U 
2-METHYLPHENOL 5 U 5 U 
P-NITROANILINE 20 UJ c 20 UJ C 
P-NITROPHENOL 5 U 5 U 
3&4-METHYLPHENOL ’ 5 U 5 U 
3,3’-DICHLOROBENZIDINE 5 U 5 U 
3-NITROANILINE 20 U 20 U 
4,6-DINITRO-2-METHYLPHENOL 20 U 20 u . 
4-BROMOPHENYL PHENYL ETHER 5 U 5 U 
4-CHLORO-3-METHYLPHENOL 5 U 5 U 
4-CHLOROANILINE 5 U 5 U 
4-CHLOROPHENYL PHENYL ETHER 5 U 5 U 
4-NITROANILINE 20 U 20 U 
(I-NITROPHENOL 20 U 20 U 

BENZOIC ACID 5 U 5’ U 
BIS/2-CHLOROETHOXVMETHANE 5 U 5 U 
BlS(2-CHLOROETHYLKI’HER 5 U 5 U 

~~ -~iJ BIS(2-ETHYLHEXYLIPHTHALATE 1.7 J P 2.1 J 

NAS- :F 
I 

. 
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CT081’6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

3-GW37S-07 
06/l 9101 
N4922-01 
NORMAL 
0.0 % 

UGR 

Page 

3MSPOl-07 
060 9101 
N4922-02 
NORMAL 
0.0 % 

UG/L 

/I 

100.0 % 

If 

100.0 % 

SEMIVOLATILES 
BUTYL BENZYL PHTHAlATE 

CARBAZOLE 

DI-N-BU-IYL PHTHALATE 
DI-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENOL 

RESULT OUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5 U 5 U 

5 U 5 U 

1.6 J P 0.9 J P 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 UJ c 5 UJ C 

5 U 5 U 

5 U 5 U 

20 U 20 U 

5 U 5 U 
. 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

3-GW37S-07 
06/i 9mi 
N4922-01 
NORMAL 
0.0 % 

UGA 

PESTlClDESlPCBs 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

RESULT OUAL CODf 

0.20 U 

0.40 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

‘3MSPOl-07 
06/i 9mi 
N4922-02 
NORMAL 
0.0 % 

UGiL 

IEBULT QUAL CODI IESULT QUAL CODE 

I.20 U 

MO U 

MO U 

I.20 ” U 

I.20 U 

I.20 U 

I20 U 

II 

100.0 % 

Page 1 

II 

100.0% 

IEBULT QUAL CODE 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

3-GW37S07 
06/l 9/01 
N4922-01 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODf 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACENAPHTHENE 0.016 U 

ACENAPHTHYLENE 0.013 U 

ANTHRACENE 0.52 

BENZO(A)ANTHRACENE 0.012 U 

BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H,I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 U 

DlBENZG(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUOREhE 0.007 U 

INDENO(l,P,J-CD)PYRENE 0.008 U 

NAPHTHALENE 0.008 U 

PHENANTHRENE 0.004 U 

PYRENE 0.008 U 

3MSP01-07 I 
06/l 9/01 , II 
N4922-02 
NORMAL 
0.0 96 100.0 % 
UGR 

I! 

100.0 % 

ESULT DUAL CODE RESULT QUAL CODE IESULT QUAL CODE 

016 U I I 

013 U 

28 

012 U 

021 U 

02 U 

009 U 

02 U 

012 U 

014 U 
9 

008 U I 
008 U 

004 U 

008 U 

Page 1 

I 

I 

WA/CRES.DBF 1cmio1 
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TO: 

FR0.M: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNALCORRESPONDENCE 

C. RICH 

ERIN M. FAUST 

DATE: 

COPIES: 

AUGUST lo,2001 

.DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-616 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 4922 

Overview 

BMSPQl -07 

The sample set for CT0 816, NSB New London, SDG 4922, consists of two (2) aqueous 
environmental samples. 

All samples were analyzed for hardness, total organic carbon (TOC), chemical oxygen demand 
(COD), alkalinity, chloride, sulfate, total dissolved solids (TDS) and total and dissolved target 
analyte list (TAL) metals. Samples designated -F were analyzed for dissolved metals. The 
samples were collected by TetraTech NUS on June 19, 2001 and analyzed by Chemtech 
Consulting Group under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (Q/VW) criteria. Metals analyses, with the exception of mercury, were 
conducted using Contract Laboratory Program (CLP) method tLM64.1. Mercury analyses were 
conducted using EPA method 245.1. Results for hardness were calculated using Standard 
Methods 18’” ed. Method 23408. Analyses for COD were conducted using the Hach 8000 
Method. Analyses for TOC, alkalinity, chloride, sulfate and TDS were conducted using EPA 
methods 415.1, 310.1, 3253.3754 and 180.1, respectively. 

Metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

l . Data Completeness 
l 

l Holding Times 
l Calibration Recoveries 
. Laboratory Blank Analyses 

l . Laboratory Control Sample Results 
. 

l ICP Interference Check Sample Results 
l 

l Matrix Spike Results 
. 

l Laboratory Duplicate Results 
l 

l ICP Serial Dilution Results 
l Sample Quantitation 

. 
l Detection Limits 

l - All quality control criteria were met for this parameter. 



TO: C. RICH - PAGE 2 
DATE: AUGUST 1 0, 2001 

Calibration Recoveries 

The contract required detection limit (CRDL) percent recoveries for lead and selenium were 
>120% quality control limit. Nondetected results reported for lead and selenium were qualified as 
estimated, ‘UJ”. Posftive results reported for lead were qualified as estimated, *r. 

The CRDL percent recovery for thallium was c 80% quality control limit. Positive and nondetected 
results reported for thallium were qualified as estimated, “J” and ‘UJ”, respectively. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Antimony 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Potassium , 
Sodium 

Maximum 
Concentration 
85.8 t&f/L 
4.5 gli 
0.20 pg/L 
89.3 pgiL 
3.1 @L 
45.4 pg/L 
82.7 @L 
177.8 @L 
589.2 w/L 

&t&g 
w 
429 WL 
22.5-&L 
l.OpglL 
448.5 @L 
15.5 pg/L 
227cylll 
413.5 pg/L 
889 pgiL 
2948 pg/L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the blank action levels for 
copper were qualified, ‘U”, as a result of blank contamination. 

Sample Quanttation 

Due to uncertainty near the IDL, positive results less than two times the IDL reported for cobalt, 
lead, thallium and zinc were qualified as estimated, “J”. 

The chain-of-custody lists several other parameters to be performed on these samples, such as 
hardness, total organic carbon (TOC). chemical oxygen demand (COD), alkalinity, chloride, 
sulfate and total dissolved solids (TO’S). Because the samples arrived at the laboratory one week 
after they were collected, the laboratory was instructed to analyze the total and dissolved metals 
only. 

Executive Summary 

Lsboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. Lead, selenium and thallium were qualified due to calibration noncompliance. 

Other Factors Affecting Data Quality: Cobalt, lead, thallium and zinc were qualified due to 
uncertainty near the IDL. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February~,.!989,and the NFESC document entitled “Navy IRCDQM” 
(September 1999). ’ ‘! 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (PAPP).’ 

Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

/-J&s? 
?%raTed/NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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Qualifier Codes: 

A = 
0 = 

c = 
D = 
E = 
F = 

G = 
H = 
I = 

J = 

K = 
L = 

M = 
N = 

NO1 = 
NO2 = 

NO3 = 
0 = 

P = 

Q = 
R = 
s = 
T = 

u = 
v = 
w = 
x = 
Y = 
z = 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
MS/f&D Noncompliance 

LCSRCSD Noncompliance 
Lab Duplicate Imprecision 

Field Duplicate Imprecision 
Holding Time Exceedance 

ICP Serial Dilution Noncompliance 
GFAA PDS - GFAA MSA’s r c 0.995 
ICP Interference - include ICSAB % R’s 
Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 
Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 
Clean-up Standard Noncompliance Dioxins 
Poor Instrument Performance (Le., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and cCRQL for organics) 
Other problems (can encompass a number of issues) 
Surrogates Recovery Noncompliance 
Pesticide/PCB Resolution 
% Breakdown Noncompliance for DDT and Endrin 
Pest/PCD% between columns for positive results 
Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 
EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 

i 



CT081bNSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

3-GW37S07 

06/19/01 
N4922-01 
NORMAL 
0.0 % 

UGIL 

INORGANIC6 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

RESULT DUAL COD 

45.7 U 

3.7 U 

5.0 U 

233 

0.1 U 

3.0 U 

52709 

5.0 U 

10.1 

3.3 U A 

IRON 395 I 

LEAD 3.0 UJ C 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 
SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

33700 

4350 

0.20 U 

4.0 U 

16200 

5.0 UJ c 

5.0 U 

446000 

6.5 J CP 

3.2 U 

10.9 J P 

3-GW37S07-F 3MSPOl-07 

06/19/01 06/19ml 

N4922-04 N4922-92 
NORMAL NORMAL 

0.0 % 0.0 % 

UGK. UG/L 

ESULT GUAL CODE 

5.7 U 

‘.7 U 

‘LO U 

‘20 

1.10 U 

I.0 U 

3000 

8.0 U 

i.7 

8.2 U A 

110 

1.3 J CP 

!5700 

1860 

I.20 U 

IESIJLT OUAL CDDI 

19.0 

I.10 U 

I.0 U s WOO 

i.0 U 

!.l J P 

5.0 U 

22900 

5.7 UJ C 

3.2 U 

66.5 

Page 1 

3MSPOl-07-F 

06/19/01 
N4922.05 
NORMAL 

0.0% 
UGR 

IEBULT QUAL CODE 

I.0 U 

85.0 

1.10 U 

I.0 U 

85600 

I.0 U 

.6 U 

1.1 U A 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP Page 

SDG: 4922 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

DC-NPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

3.GW37S-07 3MSPOl-07 

06/19/01 0609mi II 

N4922-01 N4922-02 

NORMAL NORMAL 
0.0 % 0.0 % 100.0 % 

RESULT DUAL CODI 

MISCELLANEOUS PARAMETERS 

CARBONATE ALKALININ(MGA) 140 

CHEMICAL OXYGEN DEMAND(MGR) 5.0 

CHLORIDE(MGA) 470 

HARDNESS(MG/L) 270 

SULFATE(MG/L) 25.0 

TOTAL DISSOLVED SOLIDS(MGAJ 925 

TOTAL ORGANIC CARBON(MG/L) 4.7 

EBULT QUAL CODE RESULT QUAL CODE 

10 

4.0 I I 

II 

100.0 % 

?ESULT QUAL CODE 

I 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS 

C. RICH 

ANGELA SCHEETZ 

INTERNAL CORRESPONDENCE 

DATE: OCTOBER 29,200i 

COPIES: DV FILE 
REV. 1 

ORGANIC DATA VALIDATION: VOA I SVOA I PEST I PCB I PAH 
CT0 816, NSB NEW LONDON 
SDG 4934 

6lAqueousIVOAI SVOAIPESTIPCBIPAH 

2W-GW41DS-07 2W-GW44DS-07 2W-GW46DSa7 
SWSG19-07 SWSG20-07 SWSG23-07 

2 I Aqueous I VOA 

GWTB062101 GWTBO62201 

The sample set for CT0 816. NSB New London; SDG 4934 consists of six (6) aqueous environmental 
samples and two (2) aqueous trip blanks. The 6 aqueous environmental samples. were analyzed for TCL 
volatile organ& TCL semivolatile organics, organochlorine pesticide, polychlorinated biphenyl organic 
compounds, and polynuclear aromatic hydrocarbons. The trip blanks were analyzed for TCL volatile organic 
compounds only. No field duplicate pairs were included in this SDG. 

The samples were collected by Tetraiech NUS on June 20, 21 and 22, 2001 and were analyzed by 
Chemtech Consulting Group. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1 and SW-846 Method 8310 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

l 

l 

l 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Comoleteness 
Holding Times 
GC/MS Tuning 
Initial and Continuing Calibration 
Laboratory Method and/or Field Quality Control Blanks 
Surrogate Spike Recoveries 
Blank Spike I Blank Spike Duplicate Recoveries 
Internal Standards Performance 
Instrument Performance 
Compound Identification 
Compound Quantitation 
Tentatively Identified Compounds (TICS) 
Detection Limits 

The asterisk (‘) indicates that all quality control criteria were met for this parameter. Qualified (if applicable) 



To: C. Rich - Page 2 
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analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in 
Appendix B. Appendix C contains Region I worksheets, and Appendix D contains the documentation to 
support the findings as discussed in this data validation report. The attached Table summarizes the 
validation qualifications which are based on the following information: 

CALlBRATtONS 

The following tables summarize calibration noncompliance and corresponding actions for: 

ICV ccv 
Comwund 06/29/01 06/30/01 

Acetone 
1,2dibromo-3-chloropropane 
P-hexanone 
2-b&none 
Carbon tetrachlorlde 
Chloroform 
Chloroethane 
1 ,ldichloroethane 
1,2dichloropropane 
cis-1.3dichloropropene 

DR 
R 
R 
R 

1 ,l ,l 4richloroethane 

Associated Samples: 

ICV ccv 
06l24101 06/3OlOl 
D 

Comwund 
P+Dinitrophenol 
2,2oxybis (1 chloropropane) X 
Z-Nitroaniline X 
N-nitrosodi-n-propylamine X 

R 
R 
R 
R 
X 
X 

All 2WGW41DS-07 
2W-GW44DS07 
SWSG19-07 
SWSG20-07 
GWTBO62101 
GwTB062201 

All 2W-GW41DS-07 
2W-GW44DS-07 
2W-GW46DS-07 
SWSG19-07 
swsG20-071 

ccv 
06/30/01 

R 
Rx 
R 
Rx 
X 
X 
X 
X 
X 
X 
X 

2W-Gw46Ds-07 
2W-GW46DS-07 
SWSG23-07 

ccv 
07/02/01 
X 
X 
X 

swsG23-07 
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Calibration Actions: 

D - Percent Relative Standard Deviation > 30%; estimate positive (J) and nondetected (UJ) results. 
X - Percent Difference > 25%; estimate (J) positive and (UJ) nondetected results. 
R - Relative Response Factors < 0.05; estimate positive (J) and reject nondetected (UR) results. 

comoound 

Afdrln 
Alpha-BHC 
Delta-BHC 
Gamma-BHC 
Endrin 
Heptachlor epoxide 
4,4’-DDD 
4,4-DDE 

ccv ccv 
07/07/01 07/07/01 

t 
t 

X 
l ’ 

X 
l 

X 

X 

Associated Samples: 2W-GW4lDS-07 2W-GW41DSO7 
2WGW41 DS-07 2W-GW4lDS-07 
2WGW44DSa7 2W-GW44DS-07 
2W-GW46DS-07 2W-GW46DS-07 

Calibration Actions for oesticide/PCBs: 

D - Percent Relative Standard Deviation > 20% on one analytical column; estimate positive (J) and no action 
required for nondetected results; on both analytical columns; estimate positive (J) and nondetected (UJ) 
results. 
X - Percent Difference > 15% on both analytical columns; estimate (J) positive and (UJ) nondetected results. 
l - Percent Difference > 15% on one analytical column; estimate positive (J) and no action required for 
nondetected results. 

BLANKS 

The follwving contaminants were detected in the trip blank: 

Maximum 
ComDound Concentration 
Methyfene chloride 2.2 pg/L 

Action Level 
22.0 pg/L 

Samples Affected: All 
Blank Actions: 

. Value c Contract Required Quantiiation Limit (CRQL); report CRQL followed by a U. 

. Value > CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 
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Dilution factors and sample aliquots ware taken into consideration when applying blank action levels. 
Positive results for methyiene chloride were qualified in the manner indicated by the blank action table. Piid 
quality control blanks were not qualified due to blank contamination. 

my 

% Recoveries of the PCB surrogate Tetrachloro-m-xyfene exceeded the quality control limits in sample 2W- 
GW46DS-07. The surrogate %R for Decachlorobiphenyi exceeded the quality control limits in samples 2W- 
GW41 DS-07 and 2W-GW46DS-07. No qualifications were made on this basis since all the reported results 
are nondetected for these samples. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

% Recovery in the matrix spike fell below the quality control limits for benzene in sample SWSGlg-07. The 
nondetected result for benzene in the aforementioned sample was qualified as estimated, UJ. 

% Recovery in the matrix spike/matrix spike duplicate exceeded the quality control limits for acenaphthene in 
the PAH fraction for sample SWSGI 9-07. No qualifications were made on this basis since the results were 
all nondetected. 

% Recovery in the matrix spike/matrix spike duplicate exceeded the quality control limits for anthracene in the 
PAH fraction for sample SWSG19-07. The positive result was qualified as estimated, J for anthracene in the 
aforementioned compound. 

Relative percent differences in the matrix spike/matrix spike duplicate in the PAH fraction exceeded the 
quality control limits for acenaphthyfene, acenaphthene, anthracene, and phenanthrene in sample SWSGlg 
07. Positive and nondetected results were qualified as estimated, J and UJ respectively in the 
aforementioned sample. 

ADDITIONAL COMMENTS 

The laboratory did not report to the requested reporting limits in the Statement of Work for the semivolatile, 
PCB, and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results. 

Positive results reported at concentrations below the CRQL were qualified as estimated (J). 

1,2dichlorobenzene, 1 ,Sdichlorobenzene. 1,4dichlorobenzene, and 1,2&richlorobenzene were reported in 
both the volatile and semivolatile fractions. Since the reporting limits for the referenced compounds is lower in 
the volatile fraction (1 ppb), the compounds were removed from the semivolatile fraction. 

The chain of custody has two identical sample IDS that were sampled on different days but analyzed for the 
same fraction. Both sets of results were reported with the same ID but diierent sample dates. In the volatile 
fraction sample 2W-GW46DS-07, sampled on 6/22/01 was used for validation purposes. For the semivolatile 
and pesticide fractions sample 2W-GW41 DS-07 that was sampled on 6/20/01 was used for validation. In the 
PAH fraction sample 2W-GW41 DS-07 sampled on 6/21/01 was used for validation purposes. 
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OVFRALL ASSESSMENT 

Laboratory Performance: Methyiene chloride was detected in the laboratory blank and/or field quality 
control blank analyses. The laboratory was unable to obtain acceptable percent differences between initial 
and continuing calibration response factors for several volatile, semivolatile. and pesticide compounds. 
Surrogate recoveries exceeded the quality control limits in the PCB fraction. 

Other Factors Affecting Date Quality: Matrix spike/matrix spike duplicate had recoveries and’relative 
percent differences that were noncompliant in the volatile and PAH fractions. 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part II” (12/96). 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Angela Scheetz 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Qfficer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
%-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW41DS07 
06/21/01 
N4934-07 
NORMAL 
0.0 % 
UGR 

VOLATILES 
1 .l,l-TRICHLOROETHANE 

1 ,I ,2.2-TETRACHLOROEI-HANE 

1,1,2-TRICHLOROETHANE 

l.l-DICHLOROETHANE 

1 .I-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3XHLOROPROPANE 
1 ,P-DIBROMOETHANE 

1 ,P-DICHLOROBENZENE 

1.2-DICHLOROETHANE 

1 .P-DICHLOROPROPANE 

1 ,bDICHLOROBENZENE 

1.4.DICHLOROBENZENE 

P-BUTANONE 

P-HEXANONE 
4-METHYL-P-PENTANONE 

ACETONE 
BENZENE 

BROMOCHLOROMETHANE 

RESULT QUAL CODI 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UR C 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR C 

5 UR C 

5 U 

5 UR C 

1 U 

1 U 

BROMODlCHLOROMETHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 UJ C 

CHLOROBENZENE - 1 U 

CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 

CHLOROFORM 1 UJ C 

CHLOROMETHANE 1 U 

CIS-l.P-DICHLOROETHENE 1 U 

CIS-1.3-DICHLOROPROPENE 1 U 

ETHYLBENZENE 1 U 

WAV-RESDBF 09/07/01 

IESULT QUAL CODE 

UJ C 

U 

U 

UJ C 

U 

U 

UR C 

U 

.U 

U 

UJ C 

U 

U 

1 UR C 

1 UR C 

1 U 

1 UR C 

U 

U 

U 

U 

U 

!.2 

UJ C 

U 

U 

U 

UJ C 

UJ C 

U 

U 

U 

-- -- -- - - - -- 

2W-GW44DS07 
06/22!01 
N4934-06 
NORMAL 
0.0 % 

UGIL 

ESULT QUAL CODE 

U 

U 

U I 
U 

U I 

2W-GW46DS-07 
06/22/01 
N4934-10 
NORMAL 
0.0 56 
UGR 

Page 1 

GWTBO62101 
06/21/01 
N4934-14 
NORMAL 
0.0 % 
UGR 

1ESULT PUAL CODE 

I U I 

I U 

I U 

I U 

I U 

I U 

1yf-p ‘_ 
. 

I U 

i UR C 

i U I 

i UR C 

I U 

I U I 

I U 



CT0818-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
i&TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW41 DS-07 
06/2lMl 
N4934-07 
NORMAL 
0.0 % 

UG/L 

VOLATILES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

TRANS-1,BDICHLOROETHENE 

TRANS-1.3-DICHLOROPROPENE 

TRICHLOROEiliENE 

VINYL CiiLORlDE 

RESULT QUAL CODI 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

2W-GW44DS07 
06/22/01 
N4934-06 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODf 

I U 

I U 

2W-GW46DS-07 GWTBO62101 
06/22/01 06/21rnl 
N4934-10 N4934-14 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGA 

Page 2 

1ESUL-t OUAL CODE 

, U I3 

U I 

IESULT QUAL CODE 
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CT081bNSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

GWTB062201 SWSG19-07 
06/22/01 
N4934-01 
NORMAL 
0.0 % 

UGiL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
@Z-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

06/22/01 

N4934-13 
NORMAL 
0.0 % 

UG/L 

1 .l.l-TRICHLOROEFHANE 

VOLATILES 

1.1.2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1.1.DICHLOROETHANE 

1.1.DICHLOROETHENE 

1.2,GTRICHLOROEENZENE 

l,2-DIl3ROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

l.P-DICHLOROBENZENE 

1 ,P-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1.3-DICHLOROBENZENE 

1 ,CDICHLOROBENZENE 

P-BUTANONE 

2-HEXANONE 

4-METHYLQ-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLORODIBROMOMETHANE 

CHLOROEI-HANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

ETHYLBENZENE 

WAV-RES.DBF 09m7mi 

RESULT 

1 

QUAL 

U 

CODI 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UR C 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR C 

5 UR C 

5 U 

5 UR C 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UJ C 

1 U 

1 u 

1 U 

1 UJ C 

1 U 

1 U 

1 U 

1 U 

?ESULT QUAL CODE 

I U I 

I U 

I 
I U 

r-7 r-7 t-7 t-l l-3 r-l r-l 
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SWSG20-07 
06V22ml 
N4934-04 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

U I 

U 

UR C 

U 

U 

U 

u 

UJ C 

U 

U 

U 

UJ C 

SWSG23-07 
06/2lrnl 
N4934-05 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

UJ C 
II I 



CTOS’ iSB NEW LONDON 
WATER dTA 
XHEMTECH CONSULTING GROUP 

SDG: 4934 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GWTBO62201 
06/22/01 
N4Q34-13 
NORMAL 
0.0 % 

UGK 

RESULT aUAL CODI 

VOLATILES 

METHYLENE CHLORIDE 1.7 J P 

0-XYLENE 1 U 
. . I STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 1 U 

TOTAL XYLENES 1 U 
TRANS-1.2-DICHLOROETHENE 1 U 

TRANS-1,3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 

SWSG 19-07 
06/22ml 
N4934-01 
NORMAL 
0.0 % 

UGIL 

IESULT OUAL CODE 

I U I 

I U I 

SWSG20-07 
06/22/01 
N4Q34-04 
NORMAL 
0.0 96 
UGR 

SWSG23-07 
ow2imi 
N4934-05 
NORMAL 
0.0 96 
UGIL 

!ESULT OUAL CODE RESULT OUAL CODE 

U I B 2 U 

U 1 U I 
U 1 U 

U 1 U 

!.6 1.9 

U U 1 1 U U 

I I U U 1 1 U U 

I I U U 1 1 U U 

I I U U 1 1 U U 

I I u u 1 1 U U 
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CT08 YSB NEW LONDON 
WATEt. .ATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

r--lf--rr--lc--7 r-----tnnnr"7r 

Page 1 

SWSGl9-07 2W-GW4lDS07 2W-GW44DS07 
06/21/01 06/22/01 
N4934-11 N4934-06 
NORMAL NORMAL 
0.0 96 0.0 % 
UGR UGR 

2W-GW46DS-07 
06/21/01 
N4934-09 
NORMAL 
0.0 % 
UGfL 

OwwOl 
N4934-01 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 
SEMIVOLATILES 

1,2,4-TRICHLOROBENZENE 5 U 

l,P-DICHLOROBENZENE 5 U 

1,3-DICHLOROBENZENE 5 U 

1.4-DICHLOROBENZENE 5 U 

2.2’-OXYBIS(l-CHLOROPROPANE) 5 UJ C 

2.4,5-TRICHLOROPHENOL 5 U 

2,4,6-TRICHLOROPHENOL 20 U 

2,4-DICHLOROPHENOL 5 U 

2.4-DIMETHYLPHENOL 5 u 

2,4-DINITROPHENOL 20 UJ C 

2.4-DINITROTOLUENE 5 U 

2,6-DINITROTOLUENE 5 U 

P-CHLORONAPHTHALENE 5 U 

P-CHLOROPHENOL 5 U 

P-METHYLNAPHTHALENE 5 U 

P-METHYLPHENOL 5 U 

2-NITROANILINE 20 UJ C 

P-NITROPHENOL 5 U 

lESULT QUAL CODE RESULT QUAL CODE IESULT QUAL CODE 

UJ c 15 15 UJ UJ I I C C 

20 UJ I C 

i5 U 

If I fS 
I 

U 
1 

5 U I 

0 UJ c 20 UJ C 

U 5 U 

U 5 U 384~METHYLPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO+METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 

4-NITROPHENOL 

BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 

BlS(2-CHLOROErHYL)ETHER 

BISt2-ETHYLHEXYLlPHTHAlATE 

WAS_RES.DEiF 10131/01 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

2.9 J P 

0 U 20 U 

0 U 20 U 

U 5 U 

U 5 U 

U 5 U 
3 U 20 U 

u 1 [5 I 
4 J P 11.3 J I P 5 J I P 



CT08’ ISB NEW LONDON 
WATER dTA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW41DS07 
06/21/01 
N4934-11 
NORMAL 
0.0 % 

UGA 

2W-GW44DS-07 
06/22/01 
N4934-06 
NORMAL 
0.0 % 

UGIL 

RESULT QUAL CODI 

SEMIVOLATILES 

BUTYL BENZYL PHTHAlATE 5 U 

CARBAZOLE 5 U 

DI-N-BUTYL PHTHALATE 0.6 J P 

Dl-N-OCM PHTHALATE 5 U 

- DIBENZOFURAN 5 U 

DIETHYL PHTHALATE 0.6 J P 

DIMETHYL PHTHAlATE 5 U 

HEXACHLOROBENZENE 5 u 

HEXACHLOROBUTADIENE 5 U 

HMACHLOROCYCLOPENTADIENE 5 u 

HEXACHLOROETHANE 5 U 

ISOPHORONE 5 U 

N-NITROSO-DI-N-PROPYLAMINE 5 UJ C 

N-NITROSODIPHENYLAMINE B U 

NITROBENZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENOL 5 U 

IESULT QUAL CODI 

, U 

LJ I 

i U 

i U 

i U 

i U 

5 U 

H=l= 

2W-GW46DS-07 
06/21/01 
N4934-09 
NORMAL 
0.0 96 
UGA 

IESULT QUAL CODI 

i U I 
5 U 

5 UJ C 

i U 

Page 

SWSG19-07 
06/22/01 
N4934-01 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

i U 

i U 

1.2 J P 

5 U I 

5 U I 



CT08’ ISB NEW LONDON 
WATER -saTA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
36 SOLIDS: 

UNITS: 
I FIELD DUPLICATE OF: 

SWSG20-07 
06/22/01 
N4934-04 
NORMAL 
0.0 % 

UG/L 

RESULT QUAL CODI 

SEMIVOLATILES 

1.2,4-TRICHLOROBENZENE 5 U 

l.P-DICHLOROBENZENE 5 U 

1,3-DICHLOROBENZENE 5 U 

1 .CDICHLOROBENZENE 5 U 

2.2’-OXYBISfl-CHLOROPROPANE) 5 UJ C 

2,4,5-TRICHLOROPHENOL 5 U 

2,4,6-TRICHLOROPHENOL 20 U 

PA-DICHLOROPHkNOL 5 U 

2.4-DIMElHYLPHENOL 5 U 

2.6DINITROPHENOL 20 UJ C 

P.CDINITROTOLUENE 5 U 

P&DINITROTOLUENE 5 U 

P-CHLORONAPHTHALENE 5 U 

2.CHLOROPHENOL 5 U 

2-METHYLNAPHTHALENE 5 U 

2-METHYLPHENOL 5 U 

P-NITROANILINE 20 UJ C 

2-NITROPHENOL 5 U 

S&4-METHYLPHENOL 5 U 

$3’.DICHLOROSENZIDINE 5 U 

3-NITROANILINE 20 U 

4,6-DINITRO-2.METHYLPHENOL 20 U I 

i 

4-BROMOPHENYL PHENYL ETHER 5 U 5 

5 4-CHLORO-SMETHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 

4-NITROPHENOL 

BENZOIC ACID 

BIS(2-CHLOROETHOXnMETHANE 

BISt2-CHLOROETHYL)ETHEfl 

BIS(2-ETHYLHEXYLIPHTHALATE 
WAS-RES.DEF loL31/01 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

1.1 J P 

SWSG23-07 
06/21/01 
N4934-05 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 

, U I 

, U 

, U 

, UJ I C 

1 U 

U 

U 

U 

s 

U 

0 U 

0 U 

II 

100.0 % 

IESULT QUAL CODE 

Page 3 

II 

IESULT QUAL CODE 

I 



CT08’ ISB NEW LONDON 
WATER ,.+TA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SWSG20-07 
06/22/01 
N4g34-04 
NORMAL 
0.0 % 

UGiL 

SEMIVOLATILES 
EUTYL SENZYi. PHTHALATE 
CARBAZOLE 

. DI-N-BUTYL PHTHAIATE 

DI-N-OCTYL PHTHALATE’ 

DIBENZOFURAN 

DIETHYL PHTHAIATE 

DIMETHYL PHTHALATE 

HEXACHLOROBENZENE 

HWACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

‘HEXACHLOROETHANE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYlAMINE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENOL 

RESULT aUAL CODI 

5 U 

6 U 

1.3 J P 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 UJ C 

5 U 

5 U 

20 U 

5 U 

SWSG23-07 
06/21/01 
N4934-05 
NORMAL 
0.0 96 

UGIL 

ESULT QUAL CODE ESULT QUAL CODE 

I U I 

i U 

Ii 

100.0 % 

I 

I 

I 

Page 4 

100.0 % 

IESULT QUAL CODE 



CT08” ISB NEW LONDON 
WATER w+TA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW41DS07 2W-GW44DS-07 2W-GW46DS-07 
06/21rnl 06/22/01 06l21rnl 
N4934-12 N4934-06 N4934-09 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 

UGA UGtL UGiL 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACENAPHTHENE 

ACENAPHTHYLENE 

RESULT ClUAL CODE 

0.016 U 

0.013 U 

IESULT QUAL CODE RESULT OUAL CODE 

D.016 U 0.016 U 

0.013 U 0.013 U 

0.16 0.42’ 

0.5 U 0.012 U 

0.5 U 0.021 U 

0.5 U 0.02 U 

0.5 U 0.009 U 

0.5 U 0.02 U 

0.5 U 0.012 U 

ANTHRACENE 0.16 

BENZO(A)ANTHRACENE 0.012 U ! 
BENZO(A)PYRENE 0.021 U 

BENZOIBlFLUORANTHENE 0.02 U 

BENZO(G,H.I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 U 

DIBENZO(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUORENE 0.007 U 

INDENO(l,P,S-CD)PYRENE 0.006 U 

I NAPHTHALENE 0.006 U 

PHENANTHRENE 0.004 U 

PVRFNF 0.006 U 

0.004 U 12.9 I 
b.5 U I IO.006 U 

Page 1 

SWSG 19-07 
06122ml 
N4934-01 
NORMAL 
0.0 % 
UG/L 

IEiULT QUAL CODE 

I.006 v I .., ..i 

1.004 Il.1 
“_ i ;:.> 

-” I 
I 

n. 

1.006 
.* 
” 

I 
I 

WM_RES.DBF iw3im~ 
._ ..-- . . _ --- 



CT08’ ISB NEW LONDON 
WATER waTA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: SWSG20-07 

SAMPLE DATE: 06/22/01 

LABORATORY ID: N4934-04 

QCJ-YPE: NORMAL 

% SOLIDS: 0.0 % 

UNITS: ,UG/L 

FIELD DUPLICATE OF: 

RESULT aUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACMAPHTHENE 0.016 U 

ACENAPHTHYLENE 0.013 U 

ANTHRACENE 0.23 

BENZO(A)ANTHRACENE 0.012 U 

BENZO(A)PYRENE 0.021 U 

‘BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H,I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 u 

DIBENZO(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUORENE 0.007 U 

INDENO(l,P,&CD)PYRENE 0:ooa U 

NAPHTHALENE 0.006 U 

PHENANTHRENE 0.004 U 

PYRENE 0.008 U 

SWSG23-07 
06/21/01 
N4934-05 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODI 

Ii 

100.0 % 

IESULT aUAL CODE 

Page 

II 

100.0 % 

2 

3ESULT QUAL CODE 



CT08 YSB NEW LONDON 
WATER wriTA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW4lDS-07 
06/21/01 
N4934-11 
NORMAL 
0.0 % 
UGIL 

! 
RESULT aUAL CODI 

PESTlCIDES/PCBs 

4.4’-DDD 0.020 UJ C 

4.4’-DDE 0.020 UJ C 

434’.DOT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.10 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 U 

AROCLOR-1246 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 UJ C 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 UJ C 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.10 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1.0 U 

2W-GW44DS-07 
06lWOl 
N4934-06 
NORMAL 
0.0 % 

UGR 

ESULT PUAL CODE 

,020 UJ C 

.020 UJ C 

,020 U 

,010 ‘U 

,010 U 

.I0 U 

.20 U 

.40 U 

.20 U 

.20 U 

.20 U 

.20 U 

.20 U 

,010 U 

,010 UJ C 

,020 U 

,010 U 

.020 U 

,020 U 

,020 UJ C 

,020 U 

,020 U 

,010 U 

.I0 U 

.Ol 0 U 

,010 U 

.lO U 

.O U 

2W-GW46DS-07 
06/21/01 
N4934-09 
NM 
0.0 % 
UGtL 

I 

Page 1 

SWSGlQ-07 
06/22/01 
N4934-01 
NORMAL 
0.0 % 
UGtL 

ESULT OUAL CODE RESULT (IUAL CODE 
I 

.OlO u I. 

WAP RESDBF iimvoi 



CT08” ISB NEW LONDON 
WATEh _ ATA 

Pege 2 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
CC-TYPE: 
% SOLIDS: 

UNITS: 

SWSG20-07 
06mm1 
N4934-04 
NORMAL 
0.0 % 

UGR 

“7 WAP=C!BF 
--I Trn, ‘-7-J --I +?-I -J ‘--I -1 @----I F-7 

_ _ .._... . ..^ 

Ii 

100.0 % 

ESULT QUAL CODE 

II 

100.0 % 

;ESULT QUAL CODE 



r-7 r-7 n r-7 f-7 n rc-7 rjf---jf---jrrrrnnr7r"7r"3 
CT08 \ISB NEW LONDON 
WATEh -ATA 
CHEMTECH CONSULTING GROUP 
SDG: 4922 

Page 1 

3-GW37S07 3MSPOl-07 
06/19/o 1 06/19/01 
N4922-01 N4922-02 
NORMAL NORMAL 
0.0 % 0.0 % 

UG/L UGR 

RESULT QUAL CODI ESULT QUAL CODE IESULT QUAL CODE 

0.02 U .0066 J P 

0.02 U .02 U I I 

0.02 U 

0.01 U 

0.01 U 

0.01 U ‘.Ol U 

0.20 U I.20 U 

0.40 U ~.40 U 

0.20 U 1.20 U 

0.20 U 1.20 U +==I= 
0.20 U ~.20 U 

0.20 U 1.20 U 

0.20 U ~.20 U 

0.01 U 1.01 U 

0.01 U 1.01 U 

0.02 U 1.02 U I 
0.01 U 1.01 U 

0.02 U 1.02 U 

0.02 U 1.02 U 

0.02 U 1.02 U 

0.02 U 1.02 u 

0.02 U 1.02 U 

0.01 U 1.01 U 
I 

0.01 U 

0.01 U 

0.01 U 

0.1 U 

1 U 

II 

100.0 % 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
PC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

II 

100.0 % 

PESTlClDESlPCBs 

4,4’-DDD 

4.4-DDE 

4.4’.DDT 

ALDRIN 

- ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1246 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENOOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

WAP_RES.DBF iimimi . ..- . .."... 
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c 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

c 
r 

TO: 

FROM: 

SUBJECT: 

c 
SAMPLES: 

c 

C. RICH DATE: SEPTEMBER 7,200l 

ANGELA M. SCHEETZ COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS & MISCELLANEOUS 
PARAMETERS 
CT0816 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 4934 

G/Aqueous/ 

2W-GW41 DS-07 2W-GW44DS-07 2W-GW46DS-07 
SWSGI 9-07 SWSG20-07 SWSG23-07 

c. 

Overview 

The sample set for CT0 816, NSB New London, SDG 4934, consists of six (6) aqueous 
environmental samples. No field duplicate pairs are included within this SDG. 

c 
I- ( 
l-4 

t 

c 

All samples were analyzed for total and dissolved target analyte list (TAL) metals. All samples 
were analyzed for total target analyte list (TAL) metals, dissolved TAL metals, hardness, total 
organic carbon (TOC), chemical oxygen demand (COD), alkalinity, chloride, sulfate and total 
dissolved solids (TDS). Samples designated -F were analyzed for dissolved metals. The 
samples were collected by TetraTech NUS on June 21, and 22,200I and analyzed by Chemtech 
Consulting Group under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals analyses, with the exception of mercury, were 
conducted using Contract Laboratory Program (CLP) method ILM04.1. Mercury analyses were 
conducted using EPA method 245.1. Analyses for hardness were conducted using, Standard 
Methods, 18” Edition, method 23408. TOC analyses were conducted using EPA method 415.1. 
COD analyses were conducted using EPA method 410.4. Analyses for alkalinity were conducted 
using EPA method 310.1. Analyses for chloride and sulfate were conducted using EPA methods 
325.3 and 375.4. TDS analyses were conducted using EPA method 160.1. 

c 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). Sulfate and chloride analyses were conducted using Ion Chromatography 
UC). 

c. 

c 

,- 
I 
L 

These data were evaluated based on the following parameters: 

l . Data Completeness 
. . Holding Times 

. Calibration Recoveries 

. Laboratory Blank Analyses 
. . Laboratory Control Sample Results 

. ICP Interference Check Sample Results 
l . Matrix Spike Results 
* . Laboratory Duplicate Results 
l . ICP Serial Dilution Results 

L 
f 

r 
t 



TO: C. RICH - PAGE 2 
DATE: SEPTEMBER 7.2661 

l Sample Quantitation 
. 

l Detection Limits 

l - All quality control criteria were met for this parameter. 

Calibration Recoveries 

The contract required detection limit (CRDL) percent recoveries for barium, and thallium were < 
66% quality control limit. Positive results <3X CRDL and nondetected results for barium and 
thallium were qualified as estimated, “J” and “UJ”, respectively. 

The CRDL percent recoveries for lead, selenium, and thallium were ~-120% quality control limit. 
Positive results <3X CRDL and nondetected results reported for lead, selenium, and thallium were 
quatiiied as estimated, ‘J” and ‘UJ”, respectively. 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Antimony 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Potassium 
Sodium 

Maximum 
Concentration 
85.8 pg/L 
4.5 jig/L 
0.20 pg/L 
89.3 pglL 
3.1 p@L 
45.4 pg/L 
02.7 @L 
177.6 pg/L 
589.2 @L 

Action 
m 
@9W 
22.5 LlgA 
1.0 pgiL 
446.5 pg/L 
15.5 pg/L 
227cIsR 
413.5 pg/L 
889 p@L 
2946 w/L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the blank action levels for 
aluminum, antimony, beryllium, copper, and iron were qualified, “LJ”. as a result of blank 
contamination. 

Positive results for potassium were quatiiied as estimated, J due to the absolute value of the 
negative results of the laboratory blanks being ~-2x IDL. Nondetected results for iron and 
beryllium were qualified as estimated, UJ due to the absolute value of the negative results of 
the laboratory blanks being >2X IDL. 

ICP Interference Check Sample Results 

The interfering anatytes magnesium and calcium were present in sample 2W-GW46DS-67 at 
concentrations, which were comparable to the levels of magnesium and calcium in the 
Interference Check Sample (ICS) solution. Several analytes namely chromium, cobalt, copper, 
manganese, potassium, vanadium and zinc were present in the ICS solution at concentrations 
which exceeded 2X the absolute value of the Instrument Detection Limit (IDL). Interference 
affects exist for chromium, cobalt, manganese, vanadium, and zinc in the affected sample. The 
positive results reported for chromium, cobalt, manganese, vanadium, and zinc were qualtied as 
estimated “J”. 



c 
c 
f 
I: 
C 

TO: C. RICH - PAGE 3 @i 
DATE: SEPTEMBER 7,200l 

The interfering analyte magnesium was pres&^‘in’sample 2W-GW41DS07 at a concentration, 
which was comparable to the level of magnesium in the Interference Check Sample (ICS) 
solution. Several analytes namely chromium, cobalt, copper, manganese, potassium, vanadium 
and zinc were present in the ICS solution at concentrations which exceeded 2X the absolute value 
of the Instrument Detection Limit (IDL). Interference affects exist for manganese, and vanadium 
in the affected sample. The positive result reported for manganese was qualified as estimated “J”. 
The nondetected result reported for vanadium was qualified as estimated, ‘UJ”. 

The interfering analyte magnesium was present in sample 2W-GW41 DS-07-F at a concentration, 
which was comparable to the level of magnesium in the Interference Check Sample (ICS) 
solution. Several analytes namely chromium, cobalt, copper, manganese, potassium, vanadium 
and zinc were present in the ICS solution at concentrations which exceeded 2X the absolute value 
of the Instrument Detection Limit (IDL). Interference affects exist for chromium, manganese and 
vanadium in the affected sample. The positive results reported for chromium, manganese and 
vanadium were aualified as estimated “J”. C 

C 

C 

The interfering analyte magnesium was present in sample 2W-GW46DS-07-F at a concentration, 
which was comparable to the level of magnesium in the Interference Check Sample (ICS) 
solution. Several analytes namely chromium, cobalt, manganese, and vanadium were present in 
the ICS solution at concentrations which exceeded 2X the absolute value of the Instrument 
Detection Limit (IDL). Interference affects exist for chromium, cobalt, manganese and vanadium 
in the affected sample. The positive results reported for chromium, cobalt, manganese and 
vanadium were qualified as estimated =J”. 

Sample Ouantitation 

c 

Due to uncertainty near the IDL. all posttive results less than two times the IDL for arsenic, 
chromium, cobalt, lead, mercury, nickel, vanadium, and zinc were qualified as estimated, “J”. 

L: 

I 

f 

i 

m 

The dissolved samples 2W-GW44DS07 and 2W-GW46DS-07 contain positive results for 
selenium. The total metals samples report selenium as nondetected. No qualifications were 
made on this basis. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method blanks. 
Barium, lead, selenium, and thallium were qualified due to calibration noncompliance. 

Other Factors Affecting Date Quality: Arsenic, chromium, cobalt, lead, mercury, nickel, 
vanadium, and zinc were qualified due to uncertainty near the IDL. Several samples had 
magnesium and calcium as an interfering analyte that was noncompliant. 

c - 

i 

t- 
L 

C 

C 
? 

c 



TO: C. RICH - PAGE 4 
1 DATE: SEPTEMBER 7,200l 

i 

1 
The data for these analyses were reviewed with reference to the ‘National Functional Guidelines 
for Inorganic Review”, February 1989 and the NFESC document entitled ‘Navy IRCDQM’ 
(September 1999). i 

The text of this report has been formulated to address only those problem areas affecting data 
quality. r 
“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

I 

Angela M. Scheetz 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Qfficer 

Attachments: r 
L 

1. Appendix A - Qualified Analytical Results 

5: 
Appendix B - Results as reported by the Laboratory 
Appendix C - Regional Worksheets 

4. Appendix D - Support Documentation t 
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APPENDIX A 

QUALIFIED LABORATORY RESULTS 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 

QC-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW41DS07 
06/21/01 

N4934-07 

NORMAL 

0.0 56 

UGR 

2W-GW41DS-O7-F 

06/22/01 
N4Q34-12 

NORMAL 
0.0 % 

UGA 

2W-GW44DS07 

06mml 

N4Q34-06 
NORMAL 
0.0% 

Page 1 

2W-GW44DS07-F 

Ow22IOl 
N4934-20 

NORMAL 

0.0 96 

I UGIL 

RESULT DUAL CODE 
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CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
CC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW46DS-07 
06nimi 
N4934-09 
NORMAL 

0.0 % 

UGlL 

2W-GW46DS-07-F 

RESULT QUAL CODI 

INORGANICS 
ALUMINUM 1560 

ANTIMONY 3.7 U 

ARSENIC 12.9 

BARIUM 75.5 J C 

BERYLLIUM 0.10 UJ A 

CADMIUM 3.0 U 

CALCIUM 302000 

CHROMIUM 23.2 J K 

COBALT 12.6 J K 

COPPER 11.6 U A 

IRON 3920 

LEAD 3.7 J CP 

MAGNESIUM 1290000 

MANGANESE 173 J K 

MERCURY 0.20 U 

NICKEL 12.3 

POTASSIUM 537000 

SELENIUM 5.0 UJ C 

SILVER 5.0 U 

SODIUM 1770000 

THALLIUM 22.4 J C 

VANADIUM 23.2 J K 

ZINC 43.7 J K 

owzimi 
N4934-06 
NORMAL 
0.0% 

UGA 

IESULT QUAL CODI 

1.10 UJ A 

1.0 U I 

r.0 UJ A 

SWSG19-07 

06LWOl 
N4934.01 
NORMAL 

0.0 % 
UGR 

IESULT QUAL CODE 

Page 2 

SWSG19-67.F 

06/22/01 
N4934-15 
NORMAL 

0.0 % 
UG/L 

ESULT QUAL CODE 

WAM_RES.DBF 09m7/01 
.I.. 



CT0816-NSB NEV\I LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SWSG20-07 
OSl22Nll 
N4934-04 
NORMAL 
0.0 % 

UGil. 

paga 

SWSG20-07-F SWSG23-07 SWSG23-07-F 

ow2m1 owzimi oS/21/01 

N4934-18 N4934-05 N4934-19 

NORMAL NORMAL NORMAL 

0.0 96 0.0 96 0.0 % I UGA. I UGtL 

LEAD -.- 

MAGNESIUM 2810 258 

MANGANESE 201 243 

MERCURY 0.20 U 0.20 

NICKEL 4.0 U 4 

POTASSIUM 

SELENIUM J.” 

SILVER 5.0 U “.” 

SODIUM 47300 142000 

THALLIUM 5. 
VANADIUM 5.0 II 

ZINC 109 

I. I 

h l/IO J A 

c 5.0 UJ C 

5.0 U 

49100 
- -7 UJ C 

2 U 

41.5 

21’ 
7 UJ c 5.7 UJ c 5.7 UJ ti 15. 

1 P 3.2 U 3.2 U 13.: 

41.0 108 

3 
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CT0618NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
CC-TYPE: 
% SOLIDS: 

FIELD DUPLICATE OF: 

ZW-GW41DS-07 ZW-GW44DS07 

06/21/01 06i22/01 

N4934-12 N4934-06 

NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE RESULT QUAL CODI 

MISCELLANEOUS PARAMETERS 
ALKALINITY(MG/L) 1700 750 

CHEMICAL OXYGEN DEMAND(MGIL) 560 650 

CHLORIDE(MG/L) 9600 3410 

HARDNESS(MG/L) 2600 960 

SULFATE(MG/L) 560 67 

TOTAL DISSOLVED SOLIDSIMGA) 17360 7400 

TOTAL ORGANIC CARBON(MG/L) 89 26 

ZW-GW46DS-07 SWSG19-07 

oenimi 06mml 

N4934-06 N4934-01 

NORMAL NORMAL 

0.0 % 0.0 % 

ESULT OUAL CODI IESULT QUAL CODE 

100 

280 

6660 

,100 

I21 

bl400 

40 

pa* 1 

!7 

, U 

10 

I5 

I I 

ml 

1.4 

_ _ _ _ . 



. CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4934 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 

DC-TYPE: 

% SOLIDS: 

FIELD DUPLICATE OF: 

SWSG20-07 
06/22/01 
N4934-04 

NORMAL 

0.0 % 

RESULT GUAL CODI 

MISCELLANEOUS PARAMETERS 

ALKALlNllY(MG/L) 26 

CHEMICAL OXYGEN DEMAND(MG/L) 17 

CHLORIDE(MG/L) 60 

HARDNESS(MGA) 37 

SULFATE(MG/L) 9 
._. _ 

TOTAL DISSOLVED SOLIDS(MG!L) 160 

TOTAL ORGANIC CARBON(MGrL) 7.6 

SWSG23-07 
06/21/01 
N49W05 

NORMAL 

0.0 96 

IESULT CUM CODI 

15 I 
4 

lo 

I1 

1 

!lO I 

I.6 

II 

100.0 % 

Page 2 

IESULT OUAL CODE 

d 

II 

loo.0 56 

;ESULT. CUAL CODE 

zzk 

r7?7'"1 -1 --I " I --I ---I 1 --I --I -"-I I I ---I I -1 I 
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TO: C. RICH DATE: OCTOBER 29,200l 

FROM: ANGELA SCHEETZ COPIES: DV FILE 
REV. 1 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS 

! ( , ? ! ’ 
:/j; “I. 

INTERNAL CORRESPONDENCE 

ORGANIC DATA VALIDATION: VOA / SVOA I PEST I PCB I PAH 
CT0 816, NSB NEW LONDON 
SDG 4936 

6 I Aqueous I VOA I SVOA I PEST I PCB I PAH 

2W-GW39DS-07 2W-GW4gDS-07 2W-GW42DS-07 
2W-GW43DS-97 2W-GW45DS-97 SWSG18-07 

1 I Aqueous I VOA 

GWTB062001 

The sample set for CT0 816, NSB New London; SDG 4936 consists of six (6) aqueous environmental 
samples and one (1) aqueous trip blank. The 6 aqueous environmental samples were analyzed for TCL 
volatile organics, TCL semlvolatile organic% organochlorine pesticide, polychlorinated biphenyl organic 
compounds, and polynuclear aromatic hydrocarbons. The trip blank was analyzed for TCL volatile organic 
compounds only. No field duplicate pairs were included in this SDG. 

The samples were collected by TetraTech NUS on June 19, 20 and 21, 2001 and were analyzed by 
Chemtech Consulting Group. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

* . 
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Data Completeness 
Holding Times 
GUMS Tuning 
Initial and Continuing Calibration 
Laboratory Method and/or Field Quality Control Blanks 
Surrogate Spike Recoveries 
Blank Spike I Blank Spike Duplicate Recoveries 
Internal Standards Performance 
Instrument Performance 
Compound Identification 
Compound Quantitation 
Tentatively Identified Compounds (TICS) 

The asterisk (*) indicates that all quality control criteria were met for this parameter. Qualified (ii applicable) 
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in 



To: C. Rich - Page 2 
Date: 1 O/29/01 

Appendix B. Appendix C contains Region I worksheets, and Appendix D contains the documentation to 
support the findings as discussed in this data validation report. The attached Table summarizes the 
validation qualifications which are based on.the following information: 

CALIBRATIONS 

The following tables summarize calibration noncompliance and corresponding actions for: 

Comoound 
Acetone 
1,2dibromo-tihloropropane 
2-hexanone 
2butanone 
Carbon tetrachloride 
Chloroform 
Chloroethane 
1 ,I dichloroethane 
1 ,ldichloroethene 
1,2dichloropropane 
cis-1 $dichloropropene 
1 ,I ,I-trichloroethane 

Associated Samples: 

Comoound 
2&Dinitrophenol 
2,2-oxybis (l-chloropropane) 
P-Nitroaniline 
N-nltrosodi-n-propylamine 
lsophorone 
Btt(2-chloroethyi)ether 

Associated Samples: 

Calibration Actions: 

R Rx 
R R 
R Rx 

X 
X 
X 
X 
X 
X 
X 
X 

All All 

ICV 
Of3/24/01 
D 

ccv ccv 
06/30/01 07/02/01 

X 
X X 

X’ 
X 

X 
X 

All ZW-GW39DS-97 2W-GW45DS-07 
ZW-GW4ODS-07 
ZW-GW42DS-07 
2W-GW43DSM 
SWSG19-07 

D - Percent Relative Standard Deviation > 30%; estimate positive (J) and nondetected (UJ) results. 
X d Percent Difference > 25%; estimate (J) positive and (UJ) nondetected results. 
R - Relative Response Factors c 0.05; estimate positive (J) and reject nondetected (UR) results. 
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To: C. Rich - Page 3 
Date: 10129lOl 

Aldrin 
Alpha-BHC 
Delta5HC 
Gamma-BHC 
Endrin 
Heptachlor epoxide 
4,4’-DDD 
4$-DDE 

Associated Samples: 

ccv 
07107/01 

t 

l 

X 

X 

2W-GW39DS-97 ZW-GW39DS-07 
2W-GW4ODS-07 2WGW4ODSl7 
2W-GW42DS-97 ZW-GW42DS-07 
ZW-GW43DS97 ZW-GW43DS-07 
ZW-GW45DSJJ7 2W-GW45DS-07 

ccv 
07/07/01 

l 

X 

* 

X 

Calibration Actions for oesticide/PCBs: 

D - Percent Relative Standard Deviation 5 20% on one analytical column; estimate positive (J) and no action 
required for nondetected results; on both analytical columns; estimate positive (J) and nondetected (UJ) 
results. 
X - Percent Dllerence > 15% on both analytical columns; estimate (J) positive and (UJ) nondetected results. 
* - Percent Difference =- 15% on one analytical column; estimate positive (J} and no action required for 
nondetected results. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

% Recovery in the matrix spike/matrix spike duplicate exceeded the quality control limits for acenaphthene in 
the PAH fraction for a sample not included in this SDG. No qualifications were made on this basis since the 
sample is from another SDG. 

% Recovery in the matrix spike/matrix spike duplicate fell below the quality control limits for anthracene in the 
PAH fraction for a sample included with another SDG. No qualifications were made on this basis since the 
sample is from another SDG. 

Relative percent differences in the matrix spike/matrix spike duplicate in the PAH fraction exceeded the 

c 

quality control limits for acenaphthylene, acenaphthene, anthracene, and phenanthrene in a sample included 
with another SDG. No qualifications were made on this basis since the sample was not included with this 
SDG. 

I: ~DITIONAL COMMENTS 

The laboratory did not report to the requested reporting limits in the Statement of Work for the semivolatile, 
PCB, and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results. 



To: C. Rich - Page 4 
Date: 10129101 

Positive results reported at concentrations below the CRQL were qualified as estimated (J). 

1,2dichlorobenzene, 1,3dichlorobenzene. 1,4dichlorobenzene, and 1,2,4-trichlorobenzene were reported in 
both the volatile and semivolatile fractions. Since the reporting limits for the referenced compounds is lower in 
the volatile fraction (1 ppb), the compounds were removed from the semivolatlle fraction. 

Laboratory Performance: The laboratory was unable to obtain acceptable percent differences betwean 
initial and continuing calibration response factors for several volatile, semivolatile, and pesticide compounds. 

Other Factors Affecting Data Quality: Matrix spike/matrix spike duplicate had recoveries and relative 
percent differences that were noncompliant in the PAH fraction. 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part II” (1%X). 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Angela Scheetz 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4936 

SAidPIE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW39DS-07 
06/20/01 
N4936-04 
NORMAL 
0.0 % 

UGIL 

RESULT QUAL CODI 

VOLATILES 
1 ,l , 1 -TRICHLOROETHANE 1 UJ C 

1 ,I .2,2-TETRACHLOROETHANE 1 U 

1 .1.2-TRICHLOROEI-HANE 1 U 

I .I -DICHLOROETHANE 1 UJ c 
1 ,l -DICHLOROElHENE 1 UJ C 

1.2.4-TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3-CHLOROPROPANE 1 UR C 

1 ,PDIBROMORHANE 1 U 

-,. 1 ,PDICHLOROBENZENE 1 U 

,’ :. l.P-DICHLOROETHANE 1 U 

1 UJ C ,, 1 ,P-DICHLOROPROPANE 

I ,3-DICHLOROBENZENE 1 U 

1,CDICHLOROBENZENE 1 U 

P-BUTANONE 5 UR c 

2.HEXANONE 5 UR c 

4-METHYL-Z-PENTANONE 5 U 

ACETONE 5 UR C 

BENZENE 1 U 

BROMOCHLOROMEIHANE 1 U 

BROMODlCHLOROMElHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 UJ c 

CHLOROBENZENE 1 U 

CHLORODlBROMOMElHANE 1 U 

CHLOROm-lANE 1 UJ C 

CHLOROFORM 1 UJ c 

CHLOROMEfHANE 1 U 

cIS-l,z-DICHLOROETHENE 1 U 

CIS-1,%DICHLOROPROF’ENE 1 UJ C 

EIHYLBENZENE 

- 1 tDBF --I -11 WA\- 3”-1 “7 - 
-- - _. _. - -. - 

2W-GW40DS-07 
06/20/0 1 
N4936-06 
NORMAL 
0.0 % 

UGR. 

fESULT QUAL CODE 

I UJ C 

I U 

I U 

I UJ C 

I UJ c 

I U 

I UR C 

I U 

I U 

1 U 

1 UJ C 

1 U 

2W-GW42DS-07 
06mml 
N4936-07 
NORMAL 
0.0 % 
UGA 

I 

ESULT OUAL CODE lESUL1 QUAL CODE 

UJ I c 

Page 1 

ZW-GW43DS-07 
06!20/01 
N4936-10 
NORMAL 
0.0 56 
UGiL 

I UJ c 

U 

I U 

I UJ c 

I UJ C 

I U 

I UR c 

I U 

I U 

I U 

I UJ . c 

I U 

I U 

5 UR C 

5 UR C 

5 U 

5 UR c 

1 U 

1 U 

1 U 

1 U 

1 U 

7.6 

1 UJ c 

1 U 

1 U 

1 UJ C 

1 UJ c 

1 U 

1 U 

1 UJ C 

1 U 
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CT081 &NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW39DS07 2W-GW4ODS-07 
06/20/01 06/20/01 
N4936-04 N4936-06 
NORMAL NORMAL 
0.0 % 0.0 % 

UGR UG/L 

VOLATILES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

TRANS-l,P-DICHLOROETHENE 

TRANS-1.bDICHLOROPROPENE 

TRlCHLOROERiENE 

VINYL CHLORIDE 

RESULT QUAL CODI 

1.2 J P 

1 U 

1 U 

1 U 

0.6 J P 

1 U 

1 U 

1 U 

1 U 

1 U 

WAV-RESSIBF 08/1wo1 

Page 2 

ESULT QUAL CODE 

.6 J I P 

2W-GW42DS-07 2W-GW43DS07 

06/20/01 06/20/01 
N4936-07 N4936-IO. 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR. UGK 

ESULT OUAL CODE RESULT QUAL CODE 

0.5 J P 0.8 J I P 
Ii II I II II 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS07 
06/20/01 
N4936-82 
NORMAL 
0.0 % 

UGiL 

RESULT QUAL CODI 

VOLATILES 

1 ,I .I-TRICHLOROETHANE 1 UJ C 

1.1,2,2-TETRACHLOROETHANE 1 U 

1 .I ,P-TRICHLOROETHANE 1 U 

I,I-DICHLOROETHANE I UJ C 

I,l-DICHLOROETHENE 1 UJ C 

I .2,4-TRICHLOROBENZENE 1 U 

: 1,2-DIBROMO-3CHLOROPROPANE I UR C 

1,2-DIBROMOETHANE 1 U 

.I .BDICHLOROBENZENE 1 U 

I ,P-DICHLOROETHANE 1 U 

1,2-DICHLOROPROPANE 1 UJ C 

1 U 1,3-DICHLOROBENZENE 

1;4-DICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR C 

4-METHYL-2-PENTANONE 5 U 

ACETONE 5 UR C 

BENZENE 1 U 

BROMOCHLOROMETHANE I U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

EROMCMETHANE I U 

CARBON DISULFIDE 2.2 

CARBON TETRACHLORIDE 1 UJ C 

CHLOROBENZENE I U 

cHLORODlBROMOMETHANE 1 U 

CHLOROETHANE 1 UJ C 

CHLOROFORM 1 UJ C 

CHLOROMETHANE 1 U 

CIS-I .2-DICHLOROETHENE 1 U 

CIS-I .3-DICHLOROPROPENE 1 UJ C 

ETHYLBENZENE 

7 WAVYBF -1 -bl ?---I -7’1 “? - 

‘GWTB662661 SWSG18-67 

06/20/01 06/20/81 

N4936-09 N4936-01 

NORMAL NORMAL 

0.0 % 0.0 % 

UGA UGIL 

:ESULT OUAL CODf 

1 U 

1 UJ C 

1 UJ C 

1 U 

1 U 

1 UJ C 

I 

---G-l- 

lESULT GUAL CODf 

1 u 

1 U 

1 U 

I U 

1 U 

I UJ C 

1 U 

I U 

I UJ C 
1 UJ C 

1 U 

1 U 

1 UJ C 

I U 

11. 

Page 3 

II 

100.0 % 

IESULT QUAL CODE 

I 

I 
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CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS-07 
ofwomi 
N4936-02 
NORMAL 
0.0 % 

UG/l. 

RESULT QUAL CODI 

VOLATILES 
METHYLENE CHLORIDE 1 J P 

0-XYLENE 1 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 1 U 

TOTAL XYLENES 1 U 

TRANS-1.2-DICHLOROETHENE 1 U 

TRANS-1 ,bDICHLOROPROPENE 1 U 

TRICHLOROETHENE I U 

VINYL CHLORIDE 1 U 

GWTB062681 
86/20/01 
N4936-09 
NORMAL 
0.0 % 

UG/L 

:ESULT OUAL CODE 

U 
U 
U 
U 

U I 
U 

SWSG18-07 
06/20/01 
N4936-81 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

II 

100.0 % 

IESULT QUAL CODE 

WAV-RES.DBF 0816#n 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(K-TYPE: 
% SOLIDS: 
UNITS: 

FIELD DUPLICATE OF: 

2W-GW39DS-07 
06/19/01 
N4936-03 
NORMAL 
0.0 % 

UGiL 

SEMIVOLATILES 
1.2.4-TRICHLOROBENZENE 

1 .2-DICHLOROBENZENE 

1 ,SDICHLOROBENZENE 

1 ,CDICHLOROBENZENE 

2.2’.OXYBIS(l-CHLOROPROPANE) 
2,4.5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
.. PA-DICHLOROPHENOL 

2,GDIMETHYLPHENOL 

‘2,GDINITROPHENOL 
P.GDINITROTOLUENE 

2,6-DINITROTOLUENE 

P-CHLORONAPHTHALENE 

P-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

P-METHYLPHENOL 

P-NITROANILINE 

2-NITROPHENOL 

3&4-METHYLPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITR02~METHYLPHENOL 

4.BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 
I-NITROANILINE 

4.NlTROPHENOL 

BENZOIC ACID 
BIS(~-CHLOROETHOXYIMETHANE 

BlS(2.CHLOROETHYL)ETHER 

RESULT QUAL CODf 

5 U 

5 U 

5 U 

5 U 

5 UJ C 

5 U 

20 U 

5 U 

5 u 

20 UJ C 

5 U 

5 U 

5 U 

5 U 

5 . U 

5 U 

20 U 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

2W-GW40DS-07 
owi 9mi 
N49$8-05 
NORMAL 
0.0 % 

UGR 

IESULT OUAL CODE 

1 U I 

i U 

y-j-- 

H+=- 

!O U I 

1.1 J 

1 -1 4 

2W-GW42DS-07 
06/2OrnI 
N4936-07 
NORMAL 
0.0 % 
UG/L 

tESULT QUAL coa 

i U 

5 U 

i U I 

p 

5 U 

5 U 

5 U 

!O U 

!O U I j U 

5 U 

i U y=E 3.1 

-G--IL 

Pass 1 

2W-GW43DS-07 
06niml 
N4936-11 
NORMAL 
0.0 % 
UGtL 

IESULT QUAL CODE 

i U 

i U 

, U 

j U 

i U 

i U I 

-1 I --I 1 
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CT081tNSB NEti LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW39DS-07 2W-GW40DS-07 
06/19/01 06/l Q/O1 
N4Q3643 N4Q36-05 
NORMAL NORMAL 
0.0 % 0.0 % 

IJGIL UGA 

SEMIVOLATILES 

BUM BENM PHTHAIATE 

CARBAZOLE 

DI-N-BUTYL PHTHAlATE 

DI-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

ISOPHOdONE 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYLAMINE 

NITROBENZENE 

PENTACHLOROPHENOL 

RESULT QUAL CODI 

5 U 

5 U 

1.2 J P 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 UJ C 

5 U 

5 U 

20 U 

ESULT aUAL CODE 

U 

U 

UJ C 

WAS-RESDBF 
._.-. .--. .---..-.-...- 

lw31/01 

2W-GW42DS-07 
06/2om1 
N4936-07 
NORMAL 
0.0 % 
UGR 

Page 2 

2W-GW43DS07 
06/21/01 
N4QS6-11 
NORMAL 
0.0 % 
UGR 

IESULT aUAL CODE RESULT QUAL CODE 
I 
I 

i U 5 U 

5 U 5 U 
*&s- *q; 

2 J P 1.6 J P 

i U 5 U 
ij- / : 

:, ..^” 
i U 5 U :“‘ :,., .;..,, i 1,l; . . .* 



SWSG16-07 

CT081&NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
ClC-rVPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS07 
06&!0/01 
N4936-02 
NORMAL 
0.0 % 

UQA 

RESULT QUAL CODI 

Page 3 

06/20/01 
N4936-01 
NORMAL 
0.0 % 
UGk 

II 

100.0 % 100.0 % 

lESULT OUAL CODI IESULT QUAL CODE ESULT aUAL CODE 

SEMIVOLATILES 

i ,2,4-TRICHLOROBENZENE 5 U 

l,P-DICHLOROBENZENE 5 U 

1.3.DICHLOROBENZENE 5 U 

1,4-DICHLOROBENZENE 5 U 

2,2’-OXYBIS(l-CHLOROPROPANE) 5 UJ c 

2.4,5-TRICHLOROPHENOL 5 U 

2,4,6-TRICHLOROPHENOL 20 U 

2,4-DICHLOROPHENOL 5 U 

2,CDIMETHYLPHENOL 5 u 

20 UJ C 2,GDINITROPHENOL 
2,GDINITROTOLUENE 5 U 

2,6-DINliROTOLUENE 5 U 

P-CHLORONAPHTHALENE 5 U 

2-CHLOROPHENOL 5 U 

P-METHYLNAPHTHALENE 5 U 

2.METHYLPHENOL 5 U 

P-NITROANILINE 20 UJ C 

2.NITROPHENOL 5 U 

&GMETHYLPHENOL 5 UJ C 

3,3’-DICHLOROBENZIDINE 5 U 

3-NITROANILINE 20 U 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-3-METHYLPHENOL 5 U 

4-CHLOROANILINE 5 U 

4-CHLOROPHENYL PHENYL ETHER 5 U 

4.NITROANILINE 20 U 

4-NITROPHENOL 20 U 

BENZOIC ACID 5 U 

BIS(2-CHLOROETHOXYIMETHANE 5 U 

BIS12-CHLOROETHYL~ElHER 5 UJ C 

BIS(P-ETHYLHEXYLIPHTHALATE 1.3 J P 

r”7 WA:P--~ ]D6F 1 -7ro’ --I I 1 1 rl 

10 U 

, U 

U 

10 UJ C 

1 U 

1 U 

1 U 

U 
I 

i U 

i U 

i U 

i U 

!O U 

‘0 U 

3 i U 

i U 

5 U 

!.l J P 

Cl -1 7 

L 
111-i I --I 1 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS-07 
06/20/01 
N4936-02 
NORMAL 
0.0 % 
UG/L 

SWSG16-07 
ow2omi 
N4936-01 
NORMAL 
0.0 % 

UGIL 

II 

100.0 % 

nF-7 r-13r1nr-7 

Page 4 



CTOBl&NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Cc-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW39DS-07 
owi9mi 
N4936-03 
NORMAL 
0.0 96 

UGR 

RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACENAPHTHENE 0.016 U 

ACENAPHTHYLENE 0.013 U 

ANTHRACENE 0.35 

BENZO(A)ANTHRACENE 0.012 U 

BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H.I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

_ CHRYSENE 0.012 u 

DIBENZO(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUORENE 0.007 U 

INDENO(l.PJ-CD)PYRENE 0.006 U 

NAPHTHALENE 0.006 U 

PHENANTHRENE 0.004 U 

PYRENE 0.006 U 

2W-GW40DS07 2W-GW42DS-07 

06/20/01 06/20/01 

N4936-06 N4936-08 

NORMAL NORMAL 

0.0 % 0.0 % 

UG/L UG/L 

IESULT QUAL CODE 

I.016 U 

I.013 U 

b.03 U 

I.012 U 

I.021 U 

I.02 U 

LOO9 U 

I.02 U 

I.006 U 

IESULT QUAL CODE 

I.016 U 

i A IESULT QUAL CODE 

a 

C 

C 

C 

1 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

I.02 U 

1.009 U 

I.02 U 

1.012 U 

1.014 U 

I.009 U 

I.007 U 

I.006 U 

LOO8 U 

j.4 

I.006 U 

Page 1 

2W-GW43DS07 
okwimi 
N4936-11 
NORMAL 
0.0 % 
UGA 



WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
cc-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS-07 SWSGl6-07 
06/2Ornl 06/20/01 
N4936-02 N4936-01 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UG/L 

RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACENAPHTHENE 0.016 U 
_- 1 

;ESULT DUAL CODE RESULT QUAL CODE 

1.016 U 

I.013 U ACENAPHTHYLENE 0.3 

ANTHRACENE 0.03 U 
I 
1 BENZO(A)ANTHRACENE 0.012 U 

/ BENZO(A)PYRENE 0.021 U 
BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H,I)PERYLENE 0.009 U 

BENZOfKjFLUORANTHENE 0.02 U 
CHRYSENE 0.012 U 

I _ DlBENZO(A.H)ANTHRACENE 0.014 U 
I FLUORANTHENE 0.009 U 

FLUORENE 0.007 U 

INDENO(I,2,5CD)PYRENE 110 

NAPHTHALENE 0.006 U 

PHENANTHRENE 4.5 

PYRENE 0.006 U I.008 U ! 

Page 2 

IESULT OUAL CODE 

I 
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CT061 6-NSB NEi’V LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
“/ SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW39DS-07 
owi9mi 
N4936-03 
NORMAL 
0.0 % 

UG/L 

PEBTlClDESlPCBs 

4.4’-ODD 

4.4-DDE 

4,4’-WT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

RESULT QUAL CODI 

0.020 UJ C 

0.020 UJ C 

0.020 U 

0.010 U 

0.010 U 

0.010 U 

0.20 U 

0.40 U 

0.20 U 

0.20 U 

0.20 U 
_ __ . . 

AROCLOR-1254 Ct.20 v 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

bELTAd% 0.010 U 

DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 UJ C 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (UNDANEI 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1.0 U 

2W-GW40DS07 
06/i 9mi 
N4936-05 
NORMAL 
0.0 % 
UGR 

IESULT QUAL CODI 

2W-GW42DS07 2W-GW43DS-07 
06/20/01 06i2omi 
N4936-07 N4938-10 

NORMAL NORMAL 

0.0 % 0.0 % 

UGA UGL 

Page 1 

0.20 U 10 

0.20 U 10 



CT0818NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS07 
06/2Ornl 
N4936-02 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

PESTlClDESlPCBs 

4.4’-DDD 0.020 UJ C 

4.4’-DDE 0.020 UJ C 

4,4’-DDT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 u 

AROCiOR-1248 0.20 U 

AROCLOFi-1254 0.20 U 

AROCLOR-1280 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 UJ C 

DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 UJ C 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BH~ (L~NDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1 a U 

SWSGl8-07 
06/20/01 II 
N4936-01 
NORMAL 
0.0 % 100.0 % 

UGiL 

lESULT QUAL CODE RESULT QUAL CODE 

1.020 U 

1.020 U 

1.020 U 

1.010 u 

1.010 U 

1.010 U 

1.20 U 

I.40 U 

I.20 U 

1.20 U 

1.20 u 

I.020 U 

1.010 U 

I.020 U 

I.020 U 

I.020 U 

I.020 U 

1.020 U 

I.010 U 

I.010 U 

1.010 U 

1.010 U 

I.10 U 

.O U 

Page 

II 

100.0 % 

IESULT QUAL CODE 

I 

/. 

I 

WAP-RESDBF iimi/oi 



Tetra Tech NUS 

,. TO: 
FROM: 

SUBJECT: 

C. RICH DATE: AUGUST 13,2081 

ERIN M. FAUST COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-818 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 4938 

SAMPLES: G/Aqueous/ 

2W-GW39DS07 2W-GW40DS-07 2W-GW42DB07 
2W-GW43DS07 2W-GW4!iDS-07 SWSGl8-07 

Overview 

INTERNALCORRESPONDENCE 

_ -- 

f 

The sample set for CT0 816, NSB New London, SDG 4936, consists of six (6) aqueous 
environmental samples. 

All samples were analyzed for hardness, total organic carbon (TOC), chemical oxygen demand 
(COD), alkalinity, chloride, sulfate, total dissolved solids (TDS) and total and dissolved target 
analyte list (TAL) metals. Samples.designated -F were analyzed for dissolved metals. The 
samples were collected by TetraTech NUS on June 19-21, 2001 and analyzed by Chemtech 
Consulting Group under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals analyses, with the exception of mercury, were 
conducted using Contract Laboratory Program (CLP) method ILM04.1. Mercury analyses were 
conducted using EPA method 245.1. Results for hardness were calculated using Standard 
Methods 18m ed. Method 23408. Analyses for COD were conducted using the Hach 8000 
Method. Analyses for TOC, alkalinity, chloride, sulfate and TDS were conducted using EPA 
methods 415.1,310.1,325.3,375.4 and 160.1, respectively. 

Metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

f; 
These data were evaluated based on the following parameters: 

L l . 

l . 

e 

. 

. 

’ . 

. 

r’ 

i 

l . 

’ . 

l . 

. 

P 
+ . 

Data Completeness 
Holding Times 
Calibration Recoveries 
Laboratory Blank Analyses 
Laboratory Control Sample Results 
ICP Interference Check Sample Results 
Matrix Spike Results 
Laboratory Duplicate Results 
ICP Serial Dilution Results 
Sample Quantitation 
Detection Limits L * - All quality control criteria were met for this parameter. 

, 

i 



TO: C. RICH - PAGE 2 
DATE: AUGUST 13.2001 

Calibration Recoveries 

The contract required detection limft (CRDL) percent recovery for selenium on 7/16/01 at 12:20 
was < 80% quality control limft, affecting the total metals matrix. Positive and nondetected results 
reported for selenium in the affected samples were qualified as estimated, “J” and ‘UJ”, 
respectively. 

The CRDL percent recovery for mercury on 7/6/01 was c 80% quality control limit, affecting the 
total metals matrix. Positive and nondetected results reported for mercury in the affected samples 
were qualified as estimated, “J” and ‘UJ”, respectively. 

The CRDL percent recoveries for lead and zinc on 7/18/01 at 14:14 were 2120% quality control 
limit, affecting the dissolved metals matrix. The positive result reported for zinc was qualified as 
estimated, “J”. No validation action was taken for lead because the results for lead were reported 
as nondetected by the laboratory. 

The CRDL percent recovery for selenium on 7/18/01 at 14:14 was c 80% qualff control limit, 
affecting the dissolved metals matrix. Nondetected results reported for selenium in the affected 
samples were qualified as estimated, “UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations: 

Samples affected: Total Metals 

Analvte 
Beryllium 
Calcium 
Iron 
Magnesium 

Maximum Action 
Concentration m 
O.lOpg/L 0.50 pg/L 
103.6 w/L 518 w/L 
Sl.OfJg/L 255 w/L 
99.3 pg/L 496.5 f@L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. No validation action was necessary because the results 
were either reported as nondetected by the laboratory or were greater than the action levels. 

Samples affected: Dissolved Metals 

Analvte 
Aluminum 
Arsenic 
Calcium 
Iron 
Magnesium 
Manganese 
Selenium 
Zinc 

Maximum &&Q 
Concentration LEE! 
36.1 w/L 180.5 ug/L 
6.8 &L 34.0 pg/L 
31.5 w/L 157.5 pg/L 
32.5 w/L 162.5 w/L 
28.9 f@L 144.5 pg/L 
0.60 p@L 3.0 w/L 
3.7 w/L 18.5 w/L 
4.0 w/L 20.0 w/L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level reported for 
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aluminum, antimony, iron,‘selenium and zinc were qualified “U” as a result of blank 
contamination. 

ICP Interference Check Sample Results 

The interfering analyte magnesium was present in samples 2W-GW40DS07,2W-GW42DS07, 
2W-GW43DS07 and 2W-GW45DS-07 at concentrations that were comparable to the level of 
magnesium in the Interference Check Sample (ICS) solution. Several analytes namely cobalt, 
copper, manganese and potassium were present in the ICS solution at concentrations that 
exceeded 2X the absolute value of the Instrument Detection Limit (IDL). Interference effects exist 
for copper in the affected samples. The nondetected results reported for copper were qualified as 
estimated, ‘UJ”. 

The interfering analyte magnesium was present in samples 2W-GW42DS07-F and 2W- 
GW43DS07-F at concentrations that were comparable to the level of magnesium in the 
Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium, 
chromium, cobalt, manganese, nickel, potassium and zinc were present in the ICS solution at 
concentrations that exceeded 2X the absolute value of the Instrument Detection Limit (IDL). 
Interference effects exist for antimony, chromium and cobaft in the affected samples. The 
positive rest&s reported for antimony, chromium and cobalt were qualified as estimated, =I”. 

The interfering analyte magnesium was present in sample 2W-GW40DS-O7-F at a concentration 
that was comparable to the level of magnesium in the Interference Check Sample (ICS) solution. 
Several analytes namely antimony, barium, cadmium, chromium, cobalt, manganese, nickel, 
potassium and zinc were present in the ICS solution at concentrations that exceeded 2X the 
absolute value of the Instrument Detection Limit (IDL). Interference effects exist for antimony and 
chromium in the affected sample. The positive results reported for antimony and chromium were 
qualified as estimated, =I”. 

The interfering anafyte magnesium was present in sample 2W-GW45DS07-F at a concentration 
that was comparable to the level of magnesium in the Interference Check Sample (ICS) solution. 
Several analytes namely antimony, barium, cadmium, chromium, cobalt, manganese, nickel, 
potassium and zinc were present in the ICS solution at concentrations that exceeded 2X the 
absolute value of the Instrument Detection Limit (IDL). Interference effects exist for chromium, 
cobalt and manganese in the affected sample. The positive results reported for cobalt and 
manganese were qualified as estimated, “J”. The nondetected result reported for chromium was 
qualified as estimated, “UJ”. 

Sample Quantitation 

Due to uncertainty near the IDL, positive results less than two times the IDL reported for antimony, 
arsenic, beryllium, chromium, cobalt, mercury, nickel, selenium and vanadium were qualified as 
estimated, “J”. 

The Matrix Spike (MS) percent recovery for chloride was ~125% quality control limit; however, no 
validation action was taken because the sample that was used for the MS was not one of the 
samples of interest. 

The ICP serial dilution percent differences for potassium and sodium were 215% quality control 
limit, affecting the total metals matrix. The sample that was used for the serial dilution was not 
one of the samples of interest; therefore, no validation action was taken. 

- 



TO: C. RICH - PAGE 4 
DATE: AUGUST 13,200l 

The ICP serial dilution percent difference for potassium was ~-15% quality control limit, affecting 
the dissolved metals matrix. The sample that was used for the serial dilution was not one of the s 

samples of interest; therefore, no validation action was taken. 

Two different ICP instruments were used to analyze the samples in this SDG. The total metals 
samples were analyzed on ICP Pl and the dissolved metals’ samples were analyzed on ICP P2. c- 
Each instrument has a different set of IDLs; therefore, some positive and nondetected results in 
the total and dissolved metals matrices are not comparable. 

f 
Executive Summarv 

L 

Laboratory Performance: Several analytes were present in the laboratory method blanks. 
Mercury, selenium and zinc were qualified due to calibration noncompliance. I / 
Other Factors Affecting Data Quality: Antimony, arsenic, beryllium, chromium. cobalt, mercury, 
nickel, selenium and vanadium were qualified due to uncertainty near the IDL. The interfering 
analyte magnesium was present in several samples. f 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1989 and the NFESC document entitled “Navy IRCDQM’ 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ c 

Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

?iiz@- 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



Qualifier Codes: 

A 

B 

c. 
D 
E 
F 
G 
H 

I 

J 
K 

L 
M 

N 

NO3 
0 

P 
cl 
R 
S 
T 
U 
V 

w 
X 
Y 
2 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds. ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
MSNSD Noncompliance 

LCSRCSD Noncompliance 
Lab Duplicate Imprecision 
Field Duplicate Imprecision 
Holding Time Exceedance 
ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 
ICP Interference - include ICSAB % R’s 
Instrument Calibration Range Exceedance 
Sample Preservation 

Internal Standard Noncompliance 
Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 
Clean-up Standard Noncompliance Dioxins 

= Poor Instrument Performance (i.e., base-time drifting) 
= Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL for organic+ 

= Other problems (can encompass a number of issues) 
= Surrogates Recovery Noncompliance 

= Pesticide/PCB Resolution 
= % Breakdown Noncompliance for DDT and Endrin 

= Pest/PCD% between columns for positive results 
= Non-linear calibrations, tuning r-z 0.995 (correlation coefficient) 

= EMPC result 
= Signal to noise response drop 
= Percent solids ~30% 
= Uncertainty at 2 sigma deviation is less than sample activity 

$ - 
s 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

ZW-GW39DS07 
06/19/01 
N4936-03 
NORMAL 
0.0 % 

UGR 

ZW-GW39DS-07-F 

RESULT OUAL CODI 
INDRGANICS 

ALUMINUM 1440 

ANTIMONY 3.7 U 

ARSENIC 13.5 

BARIUM 22.5 

BERYLLIUM 0.10 U 

CADMIUM 3.0 U 

CALCIUM 25706 

CHROMIUM 5.0 U 

COBALT 1.8 U 

COPPER 2.2 U 

IRON l.?SM 

LEAD 3.0 U 

MAGNESIUM 18400 

MANGANESE 311 

MERCURY 0.20 UJ C 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

41300 

5.0 UJ C 

5.0 U 

563000 

5.7 U 

VANADIUM 8.8 

ZINC 123 

05/19ml 
N4936-03 
NORMAL 

0.0 % 

UGR 

ZW-GW40DS07 
O6RWO1 
N4936-06 
NORMAL 

0.0 % 

UG/L 

ESULT CIUAL CODE ESULT OUAL CODf IESULT QUAL CODE 

0 LIJ C 

cl U 

t 

l3oow 

7 U 

I.8 I 
5 II 

Page 1 

ZW-GW40DS07-F 
06/20/01 
N4936-14 
NORMAL 

0.0 % 
UGlL 

6.9 U 

3.6 J K 

.2 U 

1.6 

.29 
I 

.60 IJ , 
13000 q.;, 
.6 J ‘> K 
.l . . -3 ‘. 
s u , 

$ 
. 7 

180 .,i 

0 U >: 

19000 

34 

20 U 

6 UJ C 

37WO 

8 UJ C 

7 U 

i90000 

3 U 

WAM-RES.OBF 09xrvOl 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

ZW-GW42DS-07 
06/20/01 

N4936-07 
NORMAL 
0.0 % 

UGk 

INORGANICS 
ALUMINUM 

ANTIMONY 

ARSENIC 
BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 
COBALT 

COPPER 
IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

RESULT OUAL COD 

45.7 U 

3.7 U 

9.7 J P 

59.6 

0.10 U 

0.70 U 

14300 

4.0 J P 

1.8 U 

2.2 UJ K 

5740 

3.0 U 

382000 

317 

0.20 UJ C 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

4.0 U 

237000 

3.5 J CP 

5.0 U 

5356000 

THALLIUM 5.7 U I 

VANADIUM 4.0 J P 
. . I 

ZW-GW42DS07-F 
06/20/01 
N4936-15 
NORMAL 

0.0 % 

UG/L 

ESULT OUAL CODE 

Page 2 

ZW-GW43DS-07 
ow2omi 
N4936-10 
NORMAL 

0.0% 
UGIL 

IESULT QUAL CODf 

I71 

I.7 U 

1.3 J P 3 Ill 

b.10 U 

1.70 U 

!llOOO 
v-t I I 

3270 

ZW-GW43DS07-F 

otwomi 
N4936-16 
NORMAL 

0.0% 
UGA 

,ESULT DUAL CODE 
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CT0818-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2W-GW45DS07 
owzomi 
N4936-02 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODI 
INORGANICS 

ALUMINUM 552 

ANTIMONY 3.7 U 

ARSENIC 10.4 

BARIUM 65.1 

BERYLLIUM 0.10 U 

CADMIUM 3.0 U 

CALCIUM 179000 

CHROMIUM 5.0 U 

COBALT 1.8 U 

COPPER 2.2 UJ K 

IRON 1650 

LEAD 3.0 U 

MAGNESIUM 697000 

MANGANESE 130 

MERCURY 0.35 J CP 

NICKEL 4.0 U 

POTASSIUM 355QQo 

SELENIUM 5.0 UJ C 

SILVER 5.0 U 

SODIUM 8530000 

THALLIUM 5.7 U 

VANADIUM 9.9 

ZINC 8.5 U 

WAM-RES.DBF WA3FJO1 

2W-GW45DS.07-F 
06mml 
N4936-13 
NORMAL 

0.0 % 

UGlL 

ESULT QUAL CODI 

.60 UJ 1 K 

.3 J I K 
R II 

98 I 

SWSGlE-Q7 
06eomi 
N4936-01 
NORMAL 
0.0 % 

UGR 

ESULT DUAL CODI 

.Q U 

0300 

.7 U 

.2 U 

5.9 

SWSGlE-07-F 
06mml 
N4936-12 
NORMAL 
0.0 % 

UGA 

IESULT DUAL CODE i 

;. 

. -_--.-_ 



CT0818-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

QC-TYPE: 

% SOLIDS: 
FIELD DUPLICATE OF: 

2W-GW39DS-07 
08RQml 
N493603 
NORMAL 

0.0 % 

RESULT QUAL COD 

MISCELLANEOUS PARAMETERS 
ALKALlNlTY(MG!L) 180 

CHEMICAL OXYGEN DEMAND(MGIL) 33.0 

CHLORIDE(MGIL) 370 .I 
HARDNESS(MGrL) 140 

SULFATE(MG/L) 4.0 

TOTAL DISSOLVED SOLIDS(MGiL) 870 

TOTAL ORGANIC CAREiON(MG/L) 6.1 

2W-GW4QDS.07 

owm/Q1 
N4936-08 

NORMAL 
0.0 % 

ESULT QUAL CODE 

400 I 

,Ml 

3000 

!WlO 

‘82 

!I000 

!4.Q 

2W-GW42DS-07 
06mml 
N4938-07 

NORMAL 

0.0% 

IESULT OlJAL CODI 

100 I 
ilm I 

?330 

I600 

167 

Iloo 

24.0 

Page 1 

2W-GW43DS-07 

0Bnimi 
N4936-11 
NORMAL 

0.0 % 

IESULT QUAL CODE 

‘300 

530 I 

3000 

1400 

54 

!5000 

!9.0 



CT0816NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4936 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

FIELD DUPLICATE OF: 

2W-GW45DS-07 

ow2omi 
N4Q36-02 
NORMAL 
0.0 % 

RESULT QUAL CODI 

MISCELLANEOUS PARAMETERS 

ALKALINlTY(MGR) 1800 

CHEMICAL OXYGEN DEMAND(MG/L) 750 

CHLORIDE(MGR) 15000 

HARDNESS(MG/L) 3300 

SULFATE(MGR) 30.0 

TOTAL DISSOLVED SOLlDS(MGA) 22cloo 

TOTAL ORGANIC CARSON(MGIL) 22.0 

SWSGlE-07 
06/20/01 
N4936-01 
NORMAL 
0.0 % 

IESULT OUAL CODE 

Il.0 I 

D.0 
Q.0 I 
19.0 I 
i.0 

!2Q 

I.3 

II 

1ca.o % 

ESULT QUAL CODI 

Page 2 

II 

loo.0 % 

IESULT OUAL CODE 



TO: 

FROM: 

C. RICH 

ANGELA SCHEETZ 

DATE: OCTOBER 29,200i 

COPIES: DV FILE 
REV. 1 

SUBJECT: ORGANIC DATA VALIDATION: VOA I SVOA I PEST I PCB I PAH 
CT0 816, NSB NEW LONDON 
SDG 4969 

SAMPLES: 6IAqueousIVOAI SVOAIPESTIPCBIPAH 

2L-GW20S67 2WGW21 s-07 2W-GW38DS-07 
2W-GW47DSXI7 GWFD06230101 SWSG21-07 

2 I Aqueous I VOA 

GWTB062301 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

The sample set for CT0 816, NSB New London; SDG 4960 consists of six (6) aqueous environmental 
samples and one (1) aqueous trip blank. The 6 aqueous environmental samples.were analyzed for TCL 
volatile organ@ TCL semivolatile organ&, organochlorine pesticide, polychlorinated biphenyi organic 
compounds, and polynuclear aromatic hydrocarbons. The trip blank was analyzed for TCL volatile organic 
compounds only. One field duplicate pair was included in this SDG, GWFD06230101 l2W-GW21S-07. 

The samples were collected by TetraTech NUS on June 21, 23 and’ 24, 2001 and were analyzed by 
Chemtech Consulting Group. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1 and SW-846 Method 8310 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

l 
. 

l 
. 

l 
. 

. 

. 

. 

l 
. 

l 
. 

* 
. 

* 
. 

l 
. 

l 
. 

. 

* 
. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Initial and Continuing Calibration 
Laboratory Method and/or Field Quality Control Blanks 
Surrogate Spike Recoveries 
Blank Spike I Blank Spike Duplicate Recoveries 
Internal Standards Performance 
Instrument Performance 
Compound Identification 
Compound Quantitation 
Tentatively Identified Compounds (TICS) 
Field Duplicate Results 
Detection Limits 



To: C. Rich - Page 2 
Date: 1Ol29lOl 

The asterisk (‘) indicates that all quality control criteria were met for this parameter. Qualified (if applicable) 
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in 
Appendix B. Appendix C contains Region I worksheets, and Appendix D contains the documentation to 
support the findings as discussed in this data validation report. The attached Table summartzes the 
validation qualifications which are based on the following information: 

CALIBRATIONS 

The following tables summarize calibration noncompliance and corresponding actions for: 

Compound 

Acetone 
1,2dibromo-3-chloropropane 
2-hexanone 
2-butanone 
4-methyl-Z-pentanone 
1,2,44ichlorobenzene 
Carbon Disulfide 
Chloroethane 
1 ,ldichloroethane 
1,ldichloroethene 
&arts-l ,2dichloroethene 

Comoound 
4-Chlorophenyi phenyi ether 
P-lvlethytnaphthalene 
33’Dichlorobenzidine 
4-Nitroaniline 

Associated Samples: 

ICV ccv 
07/05/01 07/05/01 

DR R 
DR ‘Rx 
DR R 
R R 
D 
D 

X 
X 
X 
X 
X 

All 

ICV 
of3l29lOl 
D 

All 

All 

An 

Calibration Actions: 

D - Percent Relative Standard Deviation > 30%; estimate positive (J) and nondetected (UJ) results. 
X - Percent Diierence > 25%; estimate (J) positive and (UJ) nondetected results. 
R - Relative Response Factors < 0.05; estimate positive (J) and reject nondetected (UR) results. 



To: C. Rich - Page 3 
Date: 1Ol29lO1 

BLANKS 

The following contaminants were detected in the trip blank: 

Comvound 
Methytene chloride 

Maximum 
Concentration 
l.Opg/L 

Action Level 
10.0 pglL 

Samples Affected: All 
Blank Actions: 

. Value c Contract.Required Quantitation Limit (CRQL); report CRQL followed by a U. 

. Value z= CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

Dilution factors and sample aliquots were taken into consideration when applying blank action levels. 
Positive results for methytene chloride were qualified in the manner indicated by the blank action table. Field 
quality control blanks were not qualified due to blank contamination. 

SURROGATE RECOVERY 

% Recoveries of the semivolatile surrogates NitrobenzenedS, 2-Fluorobiphenyt, and Terphenyldl4 fell 
below the quality control limits in several samples. Because at least two of the neutral/base surrogates were 
out for each sample, the positive and nondetected results were qualified as estimated, J and UJ, respectively 
in all samples. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

% Recovery in the matrix spike/matrix spike duplicate exceeded the quatll control limits for gamma-BHC, 
endrin, and gamma-chlordane in sample 2L-GW2OS-07. No qualifications were made on this basis since the 
results were all nondetected. 

A relative percent difference in the matrix spike/matrix spike duplicate in the PAH fraction exceeded the 
quality control limits for anthracene. No qualifications were made on this basis since the %Rs were 
compliant. 

FIELD DUPLICATE RESULTS 

Phenathrene results were qualified as estimated, J in both 2W-GW2lS-07 and GWFDO5230101 due to field 
duplicate noncompliance. The duplicate summary is included in Appendix D. 

ADDlTlONAL COMMENTS 

The laboratory did not report to the requested reporting limits in the Statement of Work for the semivolatile, 
PCB, and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results. 

Positive results reported at concentrations below the,CRQL were qualified as estimated (J). 

- 



To: C. Ridh - Page 4 
Date: 10129101 

In the pesticide fraction in samples 2W-GWZlS-07 and GWFD06230101, 4,4-DDD had results that 
exceeded the linear range. The samples were diluted by 40X and reanalyzed. The reana@ed results were 
used for 4.4-DDD. 

1,2Dichlorobenzene, 1,3dichlorobenzene, 1 +dichlorobenzene, and 1,2#richlorobenzene were reported in 
both the volatile and semivolatile fractions. Since the reporting limits for the referenced compounds is lower in 
the volatile fraction (1 ppb), the compounds were removed from the semivolatile fraction. 

Laboratory Performance: Methytene chloride was detected in the laboratory blank and/or field qualii 
control blank analyses. The laboratory was unable to obtain acceptable percent differences between initial 
and continuing calibration response factors for several volatile and semivolatile compounds. Surrogate 
recoveries were belwthe quality control limits in the semivolatlle fraction. 

Other Factors Affecting Data Quality: Matrix spikelmatrii spike duplicate had recoveries and relative 
percent differences that were noncompliant. Dilution factors were used in the pesticide fraction. 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part II” (12196). 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Angela Scheetz 
ChemistlData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Qfficer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 

QUALIFIED LABORATORY RESULTS 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2L-GW2OS07 
06/24/01 
N4960-06 
NORMAL 
0.0 % 
UGiL 

RESULT OUAL CODI 

VOLATILES 
1.1 .I-TRICHLOROETHANE 1 U 
1,1,2,2-TETRACHLOROETHANE 1 U 
1,1,2-TRICHLOROETHANE 1 U 

l,l-DICHLOROETHANE 1 UJ C 
1 ,I -DICHLOROETHENE 1 UJ C 

1,2,4-TRICHLOROBENZENE 1 UJ C 

1,2.DIBROMO-3-CHLOROPROPANE 1 UR C 

1 ,P-DIBROMOETHANE 1 U 
1,2-DICHLOROBENZENE 1 U 
1 .PDICHLOROETHANE 1 U 
1,2-DICHLOROPROPANE 1 U 
1 .ZbDICHLOROBENZENE 1 U 
l.GDICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR C 
4-METHYL-P-PENTANONE 5 UJ C 

ACETONE 5 UR C 

BENZENE 1 U 
BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 UJ C 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 UJ C 

CHLOROFORM 1 U 

CHLOROMETHANE ’ 1 U 
CIS-1.2-DICHLOROETHENE 1 U 
CIS-1.3DICHLOROPROPENE 1 U 

2W-GW2lS-07 
06/23/01 
N4960-03 
NORMAL 
0.0 % 

UGR 

ESULT QUAL CODE 

I U 

I U 

5 UR C 

5 UR C 

5 UJ C 

5 UR C 

I U 

2W-GWSBDS-07 
Ow24IOl 
N4960-07 
NORMAL 
0.0 % 
UGA 

tESUL1 QUAL CODE 

I U 

I U 

I U 

I UJ C 

I UJ C 

I UJ C 

I UR C 

I U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR C 

5 UR C 

5 UJ C 

5 UR C 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UJ C 

1 U 

1 IJ 

1 U 
1 UJ C 

1 U 

1 U 

1 U 

1 U 

“u-r-T 

Page 1 

2W-GW47DS-07 
06/23/01 
N4960-04’ 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

UJ C 

UJ C 

UJ C 

UR C 



CT081 8-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
C&Z-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2L-GW2OS-07 
06mml 
N4960-06 
NORMAL 
0.0 % 

IJGA 

RESULT OUAL CODE 
VOLATILES 
METHYLENE CHLORIDE 2 U A 

0-XYLENE 1 U 

TETRACHLOROETHENE 1 u 

TOTAL XYLENES 1 U 

TRANS-1.27DICHLOROETHENE 1 UJ C 

TRANS-1,3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 

WAV-RESDBF 

2w-GW2lS-07 
06/23/o 1 
N4960-03 
NORMAL 
0.0 % 

UGIL 

ESULT DUAL CODE 

U 

U I 

U 

U 

UJ C 

U 

U 

U 

2W-GW36DS-07 
06!24/01 
N4960-07 
NORMAL 
0.0 % 
UGR 

IESULT DUAL CODE 

U A 

U I 

UJ C 

Page 2 

2W-GW47DS-67 
06/23/01 
N4960-04 
NORMAL 
0.0 % 
UGIL 

IESULT DUAL CODE 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: GWFDO6230101 . 

SAMPLE DATE: 06mlml 

LABORATORY ID: N4960-02 

OC-TYPE: NORMAL 

% SOLIDS: 0.0 % 

UNITS: UGA 

FIELD DUPLICATE OF: 2W-GW21.S-07 

RESULT QUAL CODI 

VOLATILES 
l,l,l-TRICHLOROETHANE 1 U 

1,1,2,2-TETRACHLOROETHANE 1 U 

1 .1,2-TRICHLOROETHANE 1 U 

l.l-DICHLOROETHANE 1 UJ C 

1 ,l-DICHLOROETHENE 1 UJ C 

1,2,4-TRICHLOROBENZENE 1 UJ C 

1.2-DIBROMO-3-CHLOROPROPANE 1 UR C 

1 .2-DIBROMOEIHANE 1 U 

1 .P-DICHLOROBENZENE 1 U 

1,2-DICHiOROElHANE 1 U 

l,P-DICHLOROPROPANE 1 U 

1.3-DICHLOROBENZENE 1 U 

1.4.DICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 

4-METHYL-2-PENTANONE 5 UJ C 

ACETONE 5 UR C 

BENZENE 1 u 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMFTHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 2.5 J C 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

1 U 

CHLOROEI’HANE 1 UJ C 

CHLOROFORM 1 U 

CHLOROMETHANE 1 U 

CIS-I ,P-DICHLOROEII-IENE 1 U 

CIS-1 ,,DICHLOROPROPENE 

GWlBO62301 
06/23/01 
N4960-01 
NORMAL 
0.0 % 

UGR 

IESULT GUAL CODE 

I u I 

1 U 

1 UJ I C 

1 U 

SWSG21-07 
06R4ml 
N4960-11 
NORMAL 
0.0 % 
UGA 

IESULi QUAL CODE 

I U 

I UR C 

Page 3 

II 

100.0 % 

IESULT aUAL CODE 

I 

I 

I 

I 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

Page 4 

SAMPLE NUMBER: GWFD06230101 GWTB062301 
SAMPLE DATE: 06/m/01 06123x)1 
LABORATORY ID: N4960-02 N4960-01 
DC-TYPE: NORMAL NORMAL 
% SOLIDS: 0.0 % 0.0 % 

UNITS: UGIL UGR 

FIELD DUPLICATE OF: 2W-GW21 S-07 

VOLAllLES 
METHYLENE CHLORIDE 

RESULT QUAL CODE RESULT QUAL CODE 

2 U I 1 J P 

0-XYLENE 1 U 1 U 

SIYRENE 1 U 1 U 

TETRACHLOROETHENE 1 U 1 U 

TOTAL XYLENES 1 U 1 U 

TRANS-1,2-DICHLOROETHENE 1 UJ c 1 UJ C 

TRANS-1,3-DICHLOROPROPENE 1 U 1 U 

TRICHLOROETHENE 1 U 1 U 

VINYL CHLORIDE 1 U 1 U 

WAV-RESDBF 09D501 

SWSG21-07 
06/24/01 
N4960-11 
NORMAL 
0.0 % 
UG/l. 

IESULT QUAL CODE 

=a=- 

II 

ESULT QUAL CODE ,~ 

_ 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2L-GW20S07 
06/24ml 
N4960-06 
NORMAL 
0.0 % 

UGiL 

RESULT QUAL CODI 

SEMlVOLATlLES 

1,2,4=TRICHLOROBENZENE 5 U 

1,2-DICHLOROBENZENE 5 U 

1,3-DICHLOROBENZENE 5 U 

1,CDICHLOROBENZENE 5 U 

2,2’-OXYBISll-CHLOROPROPANE) 5 UJ R 

2,4,5=TRICHLOROPHENOL 5 U 

2,4,6-TRICHLOROPHENOL 20 U 

2,CDICHLOROPHENOL 5 U 

2,GDIMETHYLPHENOL 5 U 

2,6DINITROPHENOL 20 U 

2,CDINITROTOLUENE 5 UJ R 

2,6-DINITROTOLUENE 5 UJ R 

P-CHLORONAPHTHALENE 5 UJ R 

2.CHLOROPHENOL 5 U 

P-METHYLNAPHTHALENE 5 UJ CR 

P-METHYLPHENOL 5 U 

P-NITROANILINE 20 UJ R 

P-NITROPHENOL 5 U 

3&CMETHYLPHENOL 5 U 

3,3’-DICHLOROBENZIDINE 5 UJ CR 

3-NITROANILINE 20 UJ A 

4.6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 UJ A 

4-CHLORO-3-METHYLPHENOL 5 U 

4-CHLOROANILINE 5 UJ R 

4-CHLOROPHENYL PHENYL ETHER 5 UJ R 
-~~ 

4-NITROANILINE 20 UJ CR 

4-NITROPHENOL 20 U 

BENZOIC ACID 5 U 

BIS(2-CHLOROElliOX~METHANE . 5 UJ R 

~lS(2-CHLOROm(YL)ETHER 

-~s~~~=~~~l~~,~~~~.~~j~~~~ 

-. _ ..-.. 

2W-GW21 S-07 
ow23m 
N4960-03 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODE 

5 UJ R 

5 UJ R 

5 U 

5 UJ CR 

20 U 

. 

Page 1 

2W-GW36DS-07 
06/23/01 
N4960-06 
NORMAL 
0.0 % 
UGA 

IESULT &AL CODI 

U I 

20 UJ A 

2W-GW47DS-07 
06/23/01 
N4960-04 
NORMAL 
0.0 % 
lJG/L 

lESULT QUAL CODE 
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CT0816-NSB NEW LONDON . 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2L-GW20S-07 
06/24/01 
N4980-08 
NORMAL 
0.0 % 

UGA 

SEMIVOLATILES 
BUTYL BENZYL PHTHAlATE 

CARBAZOLE 

DI-N-BUTYL PHTHALATE 

DI-N.OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

lSOPHOi%ONE 

N-NITROSO-Dl-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENOL 

RESULT QUAL CODE 

5 UJ R 

5 UJ R 

1.5 J PR 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ ’ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

20 U 

5 U 

2W-GW21S-07 
06/23/m 
N4960-03 
NORMAL 
0.0 % 

UG/L 

:ESULT QUAL CODE 

UJ 1 R 

UJ R 

I.7 J PR 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ A 

UJ R 

0 U 

U 

2W-GW38DS-07 
06/23/01 
N4960-06 
NORMAL 
0.0 % 
UGtL 

ESULT OUAL CODE 

UJ 1 R 

” 
UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

0 U 

U 

Page 2 

2W-GW47DS-07 
oS/23/01 
N4960-d4 
NORMAL 
0.0 96 
UGR 

IESULT QUAL CODE 

UJ R 
UJ R 

.7 J PR 
. . :. 

UJ R ’ ‘” 

UJ R ” - ‘;‘x; 

UJ R ;~*;..~?. 

UJ R 
._~( ;” 

UJ “RT ,+, : ‘[<:~ 

UJ ..qy .. 4” 

UJ R;~..< .+ 

UJ R’ .__, 6: 

UJ R ‘,: __. ,” 

UJ :R 
j i * >‘ ‘. ;i:; 

.>.: 
UJ R ‘$ x\ .: 

UJ R 
1.) , a_,.- 

-’ 

0 U , 

-U 
ii 

WAS-RES.DBF iimimi 



CT081 6-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: s960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
96 SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GWFD06230101 
06l23ml 
N4960-02 
NORMAL 
0.0 % 

UGA 
2W-GW21S-07 

3 Page 

SWSG21-07 
06/24/01 
N4960-11 
NORMAL 
0.0 % 

UGA 

II If 

100.0 % 100.0 % 

IESULT OVAL CODE ESULT QUAL CODE IESULT QUAL CODE RESULT QUAL CODI 

SEMIVOLATILES 
1.2,4-TRICHLOROBENZENE 5 U 

1,2-DICHLOROBENZENE 5 U 

1 ,&DICHLOROBENZENE 5 U 

1,4-DICHLOROBENZENE 5 U 

2.2’-OXYBIS(l-CHLOROPROPANE) 5 UJ R 

2.4.5-TRICHLOROPHENOL 5 U 

2.4,6-TRICHLOROPHENOL 20 U 

P.CDICHLOROPHENOL 5 U 

2,CDIMETHYLPHENOL 5 U 

2.4-DINITROPHENOL 20 U 

2,GDINITROTOLUENE 5 UJ R 

2,6-DINITROTOLUENE 5 UJ R 

P-CHLORONAPHTHALENE 5 UJ R 

P-CHLOROPHENOL 5 U 

P-METHYLNAPHTHALENE 5 UJ CR 

2.METHYLPHENOL 5 U 

P-NITROANILINE 20 UJ R 

2.NITROPHENOL 5 U 

384.METHYLPHENOL 5 U 

3,3’-DICHLOROBENZIDINE 5 UJ CR 

3-NITROANILINE 20 UJ R 

zi,6-DINITRO-P-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 UJ R 

4-CHLORO+METHYLPHENOL 5 U 

4GHLOROANlLlNE 5 UJ R 

4GHLOROPHENYL PHENYL ETHER 5 UJ R 

4-NITROANILINE 20 UJ CR 

4-NITROPHENOL 20 U 
c II 

UJ R 

” 

i u 1. 
!O UJ R 

BENZOIC ACID 3 ” ! 

BIS(2-CHLOROETHOXYIMETHANE 5 UJ - R ! 5 UJ R 

BIS(2-CHLOROETHYLIEER 

-k, ~$-HYL;EXY,t~ ,-,-,- r,~~~&+~.--~- I $ 1 

--.-. 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: GWFDO6230101 
SAMPLE DATE 06/23/01 
LABORATORY ID: N4960-0’2 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGA 
FIELD DUPLICATE OF: 2W-GW21S-07 

SEMIVOLATILES 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

DI-N-BUTYL PHTHALATE 

DI-N-OClYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHAlATE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

ISOPHdRONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENOL 

RESULT QUAL CODE 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

5 UJ R 

20 U 

5 U 

SWSG21-07 
06R4/01 
N4960-11 
NORMAL 
0.0 % 

UGR 

Page 

OUAL / CODE :“” ; 1 CirLT 

UJ R 

UJ R 

.5 J R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

UJ R 

0 U I 
U 

II 

WAS-RESDBF iimimi 



CT0816-NSB NEW LONDON 
WATER DATA 
~HEM~ECHCONSULT~NGGROUP 

SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PESTlClDES/PCBs 

4.4’-DDD 

4.4’-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1246 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANO 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

2L-GW2OS-07 
06l24lOl 
N4960-06 
NORMAL 
0.0 % 

UGIL 

RESULT QUAL CODI 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.01 u 

0.1 U 

0.20 U 

0.40 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.01 U 

0.01 U 

0.02 U 

0.01 U 

0.02 u 

0.02 U 

0.02 U 

0.02 U 

0.02 U 

0.01 U 

0.1 U 

0.01 U 

0.01 U 

0.1 U 

1 U 

2W-GW2lS-07 2W-GW36DS-07 

06/23/01 06/21/01 

N4960-03 N4960-05 

NORMAL NORMAL 

0.0 % 0.0 % 

UGiL UGR 

IESULT DUAL CODE 

I.20 U 

1.40 U 

1.20 U 

I.20 U 

1.20 U 

1.20 U 

1.20 U 

3.4 U 

3.4 U 

D.6 U 

D.4 U 

D.6 U 

0.8 U 

0.6 U 

0.6 U 

0.6 U 

0.4 U 

0.4 , u 

All U I 

ESULT OUAL CODE 

I.02 U 

1.02 U 

I.02 U 

1.01 U 

1.01 U 

I.1 U 

1.20 U 

I.40 U 

B.20 U 

I.20 U 

h.20 U 

I.20 U 

1.20 U 

1.01 U 

1.01 U 

1.02 U 

1.01 U 

1.02 U 

3.02 u 

3.02 U 

3.02 U 

3.02 U 

D.O1 U 

D.1 U 

D.01 U 

y-j-- 

Page 1 

2W-GW47DS-07 
06/23/01 
N4960-04 
~~ORMAL 
0.0 % 
UGR 

IESULT DUAL CODE 

I.20 U 

I.40 U 

I.20 U 

1.20 U 

s 

1.20 U 

3.20 U 

3.20 U 

‘I.01 U 
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CT081 8-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE.NUMEER: 
SAMPLE DATE: 
LABORATORY IO: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GWF006230101 
06/23/01 
N4960-02 
NORMAL 
0.0 % 

UGIL 

2W-GW21 S-07 

SWSG21-07 
06/24/01 
N4960-11 
NORMAL 
0.0 % 
UG/L 

II 

100.0 % 

PESTICIDES/PCBr 

4,4’-000 

4,4’-ODE 

RESULT DUAL CODE 

5.7 . 

0.02 U 

ALORIN 0.01 U 

ALPHA-BHC 0.01 U 

ALPHA-CHLOROANE 0.1 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 U 

AROCLOR-1240 0.20 U 

AROCLbR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.01 U 

DELTA-BHC 0.01 U 

OIELORIN 0.02 U 

ENOOSULFAN I 0.01 U 

ENOOSULFAN II 0.02 u 

ENOOSULFAN SULFATE 0.02 U 

ENORIN 0.02 U 

ENORIN ALOEHYOE 0.02 U 

ENORIN KETONE 0.02 U 

GAMMA-BHC (LINOANE) 0.01 U 

GAMMA-CHLOROANE 0.1 U 

HEPTACHLOR 0.01 U 

HEPTACHLOR EPOXIOE 0.01 U 

METHOXYCHLOR 0.1 U 

TOXAPHENE 1 U 

WAPJlES.DBF 11/01/01 

ESULT QUAL CODE 

.02 U 

.02 U 

.02 U 

.Ol U 

.Ol U 

.I U 

20 U 

.40 U 

.20 U 

.20 U 

.20 U 

.20 U 

20 U 

01 U 

01 U 

02 u 

01 U 

02 U 

02 U 

02 U 

02 U 

02 U 

01 U 

1 U 

01 U 

01 U 

1 U 

U 

ESUiT QUAL CODE 

r-l r-r f--l r-l 

Page 2 

IESULT QUAL CODE 

- --.- 



CTOSlI-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
IX-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

’ 2L-GW2OS-07 
06/24/01 
N4960-08 
NORMAL 
0.0 % 

UGA 

RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 
ACENAPHTHENE 0.016 U 

ACENAPHTHYLENE 0.013 U 

ANTHRACENE 0.2 

BENZOIAjANTHRACENE 0.012 U 

BENZO(A)PYRENE 0.21 U 

BENZOIBjFLUORANTHENE 0.02 U 

BENZO(G,H.I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 U 

DIBENZOIA.HIANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUORENE 0.007 U 

INDENO(l,P,S-CD)PYRENE 6.006 U 

NAPHTHALENE 0.008 u 

PHENANTHRENE 0.004 U 

PYRENE 0.008 U 

2w-Gw21.%07 
06/23/01 
N4960-03 
NORMAL 
0.0 % 

UGR 

ESULT QUAL CODI 

1.016 U 

1.021 U 

2W-GW30DS-07 
06lz3i01 
N4960-06 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

Paw 1 

2W-GW47DS-07 
06mml 
N4960-04 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: GWFDO6230101 
SAMPLE DATE: 06/23/01 
LABORATORY ID: N4960-02 
QC-PIPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGR 
FIELD DUPLICATE OF: 2w-Gw21s-07 

RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ACENAPHT’HENE 0.016 U 

ACENAPHTHYLENE 0.013 U 

ANTHRACENE 0.71 U 

BENZO(A)ANTHRACENE 0.012 U 

BENZO(A)PYRENE 0.021 U 

BENZO(BIFLUORANTHENE 0.02 U 

BENZO(G,H.I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 U 

DIBENZO(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 0.009 U 

FLUORENE 0.007 

INDENO(1,2,3-CDIPYRENE 0.008 U 

NAPHTHALENE 0.006 U 

PHENANTHRENE 0.71 J G 

PYRENE 0.008 U 

SWSG21-07 
06/l 9/01 
N4960-11 
NORMAL 
0.0 % 

UGR 

:ESULT QUAL CODE 

1.016 U 

1.013 U I 

1.009 U 

I.007 U 

1.006 U 

1.006 U 

I.004 U 

I.008 U 

nnnru---u---r 

II 

100.0 % 

ESULT QUAL CODE 

Page 2 

:ESULT OUAL CODE 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH 

ANGELA M. SCHEEIZ 

DATE: 

COPIES: 

SEPTEMBER 7,2001 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS & MISCELLANEOUS 
PARAMETERS 
CTO-816 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 4960 

G/Aqueous/ 

2L-GW20S-07 2W-GW21S-07 2W-GW36DS07 
2W-GW47DS07 GWFD06230101 SWSGPl-07 

Overview 

The sample set for CT0 816. NSB New London, SDG 4960, consists of six (6) aqueous 
environmental samples. Two (2) field duplicate pairs (GWFDO6230101 I 2W-GW2lS-07 and 
GWFD06230101 -F /2W-GW21 S-07) are included within this SDG. 

All samples were analyzed for total target analyte list (TAL) metals, dissolved TAL metals, 
hardness, total organic carbon (TOC), chemical oxygen demand (COD), alkalinity, chloride, 
sulfate and total dissolved solids (TDS). Samples designated -F were analyzed for dissolved 
metals. The samples were collected by TetraTech NUS on June 21, 23, and 24, 2001 and 
analyzed by Chemtech Consulting Group under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses, with the exception 
of mercury, were conducted using Contract Laboratory Program (CLP) method ILM04.1. Mercury 
analyses were conducted using EPA method 245.1. Analyses for hardness were conducted using 
Standard Methods, 18m Edition, method 23408. TOC analyses were conducted using EPA 
method 415.1. COD analyses were conducted using HACH method 8000. Analyses for alkalinity 
were conducted using EPA method 310.1. Analyses for chloride and sulfate were conducted 
using EPA methods 325.3 and 375.4. TDS analyses were conducted using EPA method 160.1. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

t . Data Completeness 
f 

l Holding Times 
. Calibration Recoveries 
. Laboratory Blank Analyses 

. . Laboratory Control Sample Results 
. ICP Interference Check Sample Results 
l Matrix Spike Results 

. . Laboratory Duplicate Results 
. Field Duplicate Results 
. ICP Serial Dilution Results 



TO: C. RICH - PAGE 2 
DATE: SEPTEMBER 7,200l 

. Sample Quantitation 
* . Detection Limits 

l - All quality control criteria were met for this parameter. 

Calibration Recoveries 

The Contract Required Detection Limit (CRDL) percent recovery for lead on 7/7/01 at 03:21 was 
>120% quality control limit, affecting sample 2WGW21S07-F. The nondetected result reported 
for lead in this sample was qualified as estimated, ‘UJ”. 

The CRDL percent recovery for selenium on 7/7/01 at 03:21 was < 80% quality control limit, 
affecting sample 2WGW21S07-F. The nondetected result reported for selenium in this sample 
was qualified as estimated, “UJ”. 

The CRDL percent recovery for beryllium on 7/7/01 at 06:28 was < 80% quality control limit, 
affecting samples 2W-GW47DS-07-F, 2W-GW38DS07-F. 2L-GW20S-07-F and SWSGPl-07-F. 
The nondetected results reported for beryllium in these samples were qualified as estimated, ‘UJ”. 

The CRDL percent recovery for mercury on 7/6/01 was c 80% quality control limit, affecting the 
total metals matrix. Nondetected results reported for mercury in the affected samples were 
qualified as estimated, ‘UJ”. 

The CRDL percent recovery for lead on 7/10/01 at 21:05 was ~120% quatii control limit, affecting 
sample GWFD06230101. The nondetected result reported for lead in this sample was qualified 
as estimated, “UJ”. 

The CRDL percent recovery for thallium on 7/10/01 at 21:05 was < 80% quality control limit, 
affecting sample GW FD06230101. The positive result less than 3X CRDL reported for thallium in 
this sample was qualified as estimated, “J”. 

The CRDL percent recovery for selenium on 7/11/01 at 00:59 was ~-120% quality control limit, 
affecting samples 2W-GW21S-07, 2W-GW47DS07, 2W-GW38DS07, 2L-GW20S-07 and 
SWSG21-07. The nondetected results reported for selenium in these samples were qualified as 
estimated, ‘UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Samples affected: Total Metals 

Maximum Action 
Analvte Concentration m 
Aluminum 65.8 f&L 429 pgiL 
Antimony 4.5 pg/L 22.5 pgL 
Beryllium 0.20 jIgA l.OflgiL 
Calcium 89.3 w/L 446.5 jig/L 
Copper 3.1 pg!L 15.5 f&f/L 
iron 45.4 pg/L 227 w/L 
Magnesium 82.7 cIs/L 413.5 l.@L 
Potassium 177.8 f.@L 889 &L 
Sodium 589.2 pg/L 2946 pg/L 



c 
t 

f. 

1 , 
t 

c 
f 

t 

C 
c 
C 

c 
I: 

TO:- C. RICH - PAGE 3 
DATE: SEPTEMBER 7; 2001 ? & ,, 

An action level of 5X the maxim&n concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the blank action levels for 
aluminum and copper were qualified, “U”, as a result of blank contamination. 

Samples affected: Dissolved Metals 

Maximum Action 
Analvte Concentration Level 
Beryllium 0.20 pgiL l.OgJ/L 
Calcium 89.3 @L 446.5 pg/L 
Iron 38.6 w/L 194pgA 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. No validation action was necessary because the results 
were either reported as nondetected by the laboratory or were greater than the action levels. 

ICP Interference Check Samole Results 

The interfering analyte magnesium was present in samples 2W-GW21S-07, 2W-GW21S-07-F, 
and GWFD06230101 at concentrations, which were comparable to the level of magnesium in the 
Interference Check Sample (ICS) solution. Several analytes namely antimony, beryllium, cobalt, 
manganese, potassium, and vanadium were present in the ICS solution at concentrations which 
exceeded 2X the absolute value of the Instrument Detection Limit (IDL). Interference affects exist 
for antimony, beryllium, cobalt, and vanadium in the affected samples. The positive results 
reported for cobalt, and vanadium were qualified as estimated “J”. The nondetected results 
reported for antimony and beryllium were qualified as estimated, ‘&I”. 

The interfering analyte magnesium was present in sample GWFD06230101-F at a concentration, 
which was comparable to the level of magnesium in the Interference Check Sample (ICS) 
solution. Several analytes namely antimony, beryllium, cobalt, manganese, potassium, and 
vanadium were present in the ICS solution at concentrations which exceeded 2X the absolute 
value of the Instrument Detection Limit (IDL). Interference affects exist for antimony, beryllium, 
and vanadium in the affected sample. The positive result reported for vanadium was qualified as 
estimated “J” 
estimated, ?.JJ”. 

The nondetected results reported for antimony and beryllium were qualified as 

ICP Serial Dilution Results 

The ICP serial dilution percent difference for potassium was >15% quality control limit, affecting 
the total metals matrix. Positive results reported for potassium in the affected samples were 
qualified as estimated, “J”. A direction of bias could not be determined. 

The ICP serial dilution percent differences for barium, potassium, and sodium were >15% quality 
control limit, affecting the dissolved metals matrix. Positive results reported for barium, potassium 
and sodium in the affected samples were qualiiied as estimated, “J”. A direction of bias could not 
be determined. 

Field Duolicate Results 

Field duplicate imprecision (RPD > 30%) was noted for iron in the 2W-GW21S-07-F / 
GWFD06230101 -F sample pair. The positive results reported for iron in the dissolved metals 
matrix were qualified as estimated, “J”. 



TO: C. RICH - PAGE 4 
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Field duplicate imprecision (RPD > 30%) was noted for TOC and TDS in the 2W-GW21S07 / 
GWFD06230101 sample pair. The positive results reported for TOS and TDS in the total metals 
matrix were qualified as estimated, “J”. 

SQuantitation 

Due to uncertainty near the IDL, all positive results less than two times the IDL for arsenic, 
chromium, cobalt, copper, lead, nickel, thallium, vanadium, and zinc were qualified as estimated, 
“J”. 

The matrix spike percent recovery for iron was ~125% quality control limit, affecting the dissolved 
metals matrix. No validation action was necessary because the amount of iron in the unspiked 
sample was z-4X the spike added. 

The laboratory reported a thallium result of 3.2U for sample 2W-GW38DS07 on both the Form I 
and on the EDD. The IDL for thallium is 5.7 pg/L. The data reviewer changed the result in the 
database to be 5.7U. 

The laboratory forms reference the analysis for hardness as being EPA Method 130.2. The 
laboratory actually did the analysis using Standard Methods, 16 Edition, Method 23408. No 
qualifications were made on this basis. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method blanks. 
Beryllium, lead, mercury, selenium, and thallium were qualified due to calibration noncompliance. 

Other Factors Affecting Data Quality: Arsenic, chromium, cobalt, copper, lead, nickel, thallium, 
vanadium, and zinc were qualified due to uncertainty near the IDL. Several samples had 
magnesium as an interfering analyte that was noncompliant. Potassium was qualified due to ICP 
serial dilution noncompliance, affecting the total metals matrix. Potassium and sodium were 
qualified due to ICP serial dilution noncompliance, affecting the dissolved metals matrix. Field 
duplicate imprecision was noted for iron in the 2W-GW21S07-F I GWFD06230101-F sample pair 
and TOC, TDS in 2W-GW21S-07 I GWFD06230101. 
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TO: C. ,RlCH - PAGE 5 r;,. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1969 and the NFESC document entitled “Navy IRCDQM” 
(September 1999). 

The text of this report has been,formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Tetra T&h NUS 
Angela M. Scheetz 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
QC-TYPE: 

% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

ZL-GWZOS-07 
ow24mi 

N4960-08 
NORMAL 

0.0 % 

IJGIL 

RESULT QUAL CODI 
INORGANICS 

ALUMINUM 45.7 U 

ANTIMONY 3.7 U 

ARSENIC 5 U. 

BARIUM 65.6 

BERYLLIUM 0.1 u 

CADMIUM 3 U 

CALCIUM 36200 

CHROMIUM 5 U 

COBALT 1.8 U 

COPPER 2.3 U A 

IRON 4580 

LEAD 3 U 

MAGNESIUM 7350 

MANGANESE 731 

MERCURY 0.2 UJ C 

NICKEL 8 J P 

POTASSIUM 6330 J I 

SELENllJid 5 UJ C 

SILVER 5 U 

SODIUM 77600 

THALLIUM 7 J P 

VANADIUM 3.2 U 

ZINC 38.9 

WAM-RES.DBF 09/07~01 

2L-GW20S07-F 
06n4mi 
N4960-16 
NORMAL 

0.0 % 

UG/L 

;ESULT QUAL CODI 

210 J I I 

U 

U 

04co =E J 

.3 J P 

2 U 

D.4 I 

2W-GW21.S.07 
ow23mi 
N4960-03 

NORMAL 
0.0 56 
UGA 

ESULT DUAL CODE 

Page 1 

PW-GW2lS-07-F 
06/23/01 
N4960-13 
NORMAL 
0.0 36 
UGil. 

ESULT QUAL CODE 

5.7 U 

.7 UJ K. 

U 

8.8 

.l UJ K’ 

U 

72000 

.9 J P 

.l J KP 

5 J P 

310 J G. 

UJ C 

72000 

14 

.2 U 

U 

75000 J I 

UJ C 

U 

500000 J I 

a .I P 



CT081 8-NSB NEW LONDON . 
WATER DATA 
CHEMTECH CONSULTING GROUP 

Page 2 

SDG: 4960 

SAMPLE NUMBER: 2W-GW38DS07 2W-GW38DS-O7-F 2W-GW470S.07 2W-GW47DS07-F 

SAMPLE DATE: Ow24Kll 

LABORATORY ID: N4960-05 

IX-TYPE: NORMAL 

% SOLIDS: 0.0% 

UNITS: UGA 



CT0818NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GWFDO6230101 GWFDO6230101-F 
06/23rnl 06t23rnl 
N4960-02 N4960-12 
NORMAL NORMAL 
0.0 % 0.0 % 

UGL UG/L 

2W-GW2l s-07 2W-GW21S-07-F 

RESULT QUAL COOI 

INORGANICS 

ALUMINUM 45.7 U 

ANTIMONY 3.7 UJ K 

ARSENIC 5 U 

BARIUM 66.7 

BERYLLIUM 0.1 UJ K 

CADMIUM 3 U 

CALCIUM 186000 

CHROMIUM 9 J P 

COBALT 

COPPER 

IRON 

2 J KP 

12.2 U A 

16600 

LEAD 3 UJ C 

MAGNESIUM 665000 

MANGANESE 206 J K 

MERCURY 0.2 UJ C 

POTASSIUM 
SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

269000 J 

5 U 

5 U 

7330000 

6 J 

10 J 

12.2 J 

I 

CP 

K 

P 

ESULT OUAL COOI 

72000 

2.8 

2 U 

SWSG21-07 SWSG2l-07-F 

06i24mi 06/24/01 
N4960-11 N4960-19 
NORMAL NORMAL 
0.0 96 0.0 % 
UGIL UGfL 

lESULT QUAL CODE IESULT GUAL CODE 

‘0600 

Page 3 
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CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
DC-TYPE: 

% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

2L-GW20S07 

06/24/01 
N4960-06 
NORMAL 

0.0 % 

2W-GW21S07 

06/23/01 
N4960-03 

NORMAL 

0.0 90 

CARBONATE ALKALINITY 60 1300 

CHEMICAL OXYGEN DEMAND 5 U 590 

CHLORIDE 120 12040 

HARDNESS 120 4000 

SULFATE 5 67 

TOTAL DISSOLVED SOLIDS 230 J G 3300 J G 

TOTAL ORGANIC CARBON 3.1 J (330 J G 

2W-GW36DS-07 
06/23/01 
N4960-05 

NORMAL 

0.0 % 

RESULT DUAL coo 

270 

2W-GW47DS07 

06/23/01 

N4960-04 

NORMAL 

0.0 % 

Ic7 ,‘--I --I 1 I,,~ 1 1 -I I I I 1 I -1 (1 -“-I 1 ‘7 
WAY_RES DBF ,-.^ ._.^ _- -.-..-.- ._ _ . ..-._ _.... . ..-. .^ . .-. _.... 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 4960 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
@TYPE: 

46 SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GWFD06230101 

06/23/01 
N4960-02 
NORMAL 

0.0 % 

2W-GW21S07 

CARBONATE ALKALINITY 1300 

CHEMICAL OXYGEN DEMAND 670 

CHLORIDE 10060 

HARDNESS 3300 

SULFATE 62 

TOTAL DISSOLVED SOLIDS 14000 J G 

TOTAL ORGANIC CARBON 22 J G 

WAY-ES DEF 09107/01 

SWSG21.07 
06/24/01 
N4960-11 
NORMAL 

0.0 46 

ESULT aUAL CODE 

II 

loo.0 % 

IESULT QUAL CODI 

I 

Page 2 

II 

100.0 % 

IESULT OUAL CODE 



0 ‘Tt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH DATE: AUGUST 2,200l 

ERIN M. FAUST COPIES: 

INORGANIC DATA VALIDATION - TAL METALS 
Cl-O-616 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 5059 

DV FILE 

5IAqueousl 

4-GWOl S-07 GW FD06250102 SWFDO8250101 
SWSG22-07 SWSG24-07 

Overview 

The sample set for CT0 816, NSB New London, SDG 5059, consists of five (5) aqueous 
environmental samples. Four (4) field duplicate pairs (GWFD06250102 I 4-GWOlS-07, 
GWFD08260102-F I 4-GWOlS-07-F, SWFDO6250101 I SWSG22-07 and SWFD08250101-F I 
SWSG22-07-F) are included within this SDG. 

All samples were analyzed for total and dissolved target analyte list (TAL) metals. Samples 
designated -F were analyzed for dissolved metals. The samples were collected by TetraTech 
NUS on June 25, 2001 and analyzed by Chemtech Consulting Group under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control @A/%) criteria. Metals 
analyses, with the exception of mercury, were conducted using Contract Laboratory Program 
(CLP) method ILM04.1. Mercury analyses were conducted using EPA method 245.1. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
l Calibration Recoveries 
l Laboratory Blank Analyses 

. 
l Laboratory Control Sample Results 

. . ICP Interference Check Sample Results 

. 
l Matrix Spike Results 

. . Laboratory Duplicate Results 
. Field Duplicate Results 
. ICP Serial Dilution Results 
. Sample Quantitation 

l 
l Detection Limtts 

l - All quality control criteria were met for this parameter. 



TO: C. RICH - PAGE 2 
DATE: AUGUST 2,200l 

Calibration Recoveries 

The contract required detection limit (CRDL) percent recoveries for mercury and thallium were < 
80% quality control limit. Nondetected results reported for thallium were qualified as estimated, 
“UJ”. Positive and nondetected results reported for mercury were qualified as estimated, “J” and 
‘UJ”, respectively. 

The CRDL percent recovery for lead was >120% quality control limit. Positive and nondetected 
results reported for lead were qualified as estimated, “J” and ‘UJ”, respectively. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Aluminum 
Antimon 
BariumoY 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Potassium 
Sodium 

Maximum 
Concentration 
85.8 w/L 
4.5 pg/L 
2.335 pg/L 
0.20 pg/L 
89.3 pg/L 
3.1 pg/L 
45.4 pgiL 
82.7 @L 
177.8p9lL 
589.2 pg/L 

&Qg!! 
&y&l 
429 cls/L 
22.5 pg/L 
11.675w 
l.Opg/L 
446.5 pg/L 
15.5 pg/L 
227w 
413.5 w/L 
MQP& 
2946@L 

(‘) Maximum concentration present in a laboratory preparation blank, affecting the total 
metals matrix only. 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the blank action levels reported 
for aluminum, antimony, copper and iron were qualified, “U”, as a result of blank 
contamination. 

ICP Serial Dilution Results 

The ICP serial dilution percent difference for potassium was al 5% quality control limit, affecting 
the total metals matrix. Positive results reported for potassium in the affected samples were 
qualified as estimated, “J”. A direction of bias could not be determined. 

The ICP serial dilution percent differences for potassium and sodium were ~15% quality control 
limit, affecting the dissolved metals matrix. Positive results reported for potassium and sodium in 
the affected samples were qualified as estimated, “J”. A direction of bias could not be 
determined. 

Field Duplicate Results 

Field duplicate imprecision (dffference > 2X CRDL) was noted for mercury in the 4-GWOl S-07 I 
GWFD06250102 sample pair. The positive result reported for mercury in sample 
GWFD06250102 was qualified as estimated, “J”. The nondetected result reported for mercury in 
sample 4-GWOl S-07 was qualified as estimated, ‘UJ”. 
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Field duplicate imprecision (difference > 2X CRDL) was noted for aluminum in the 
SWFDO6250101 I SWSG22-07 sample pair. The positive reported for aluminum in sample 
SWFD06250101 was qualified as estimated, “J”. 

Sample Quantitation 

Due to uncertainty near the IDL, all positive results less than two times the IDL reported for 
arsenic, cobalt, lead and mercury were qualified as estimated, “J”. 

The chain-of-custody lists several other parameters to be performed on these samples, such as 
hardness, total organic carbon (TOC), chemical oxygen demand (COD), alkalinity, chloride, 
sulfate and total dissolved solids (TDS). Because the samples arrived at the laboratory one week 
after they were collected, the laboratory was instructed to analyze the total and dissolved metals 
only. 

Executive Summary 

Laboratory Performance: Several anatytes were present in the laboratory method I preparation 
blanks. Lead, mercury and thallium were qualified due to calibration noncompliance. 

Other Factors Affecting Data Quality: Antimony, cobalt, lead and mercury were qualified due to 
uncertainty near the IDL. Sodium was qualified due to ICP serial dilution noncompliance, affecting 
the total metals matrix. Potassium and sodium were qualified due to ICP serial dilution 
noncompliance, affecting the dissolved metals matrix. Field duplicate imprecision was noted for 
mercury in the 4-GWOlS-07 I GWFD06250102 sample pair. Field duplicate imprecision was 
noted for aluminum in the SWFD06250101 / SWSG22-07 sample pair. 
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C 
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TO: C. RICH - PAGE 4 
DATE: AUGUST 2,200l 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1999 and the NFESC document enttled ‘Navy IRCDQM 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Ertn M. Faust 
Environmental Scientist 

joseph A. Samchuck 
Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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QUALIFIED ANALYTICAL RESULTS 
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Qualifier Codes: I 
A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e., % RSDs. %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance t 
D = MWMSD Noncompliance 

E = LCSRCSD Noncompliance 
F = Lab Duplicate Imprecision r 
G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance r 
J = GFAA PDS - GFAA MSA’s r < 0.995 

K = ICP Interference - include ICSAB % R’s 

L = Instrument Calibration Range Exceedance i 
M = Sample Preservation 

N = Internal Standard Noncompliance 

NO1 = Internal Standard Noncompliance Dioxins r 
NO2 = Recovery Standard Noncompliance Dioxins 

NO3 = Clean-up Standard Noncompliance Dioxins 

0 = Poor Instrument Performance (i.e., base-time drifting) 
I. 

P = Uncertainty near detection limit (c 2 x IDL for inorganics and 4RQL for organics) 

Q = Other problems (can encompass a number of issues) 
R = Surrogates Recovery Noncompliance 

r 
s = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

u = Pest/PCD% between columns for positive results 
t 

v = Non-linear calibrations, tuning r -z 0.996 (correlation coefficient) 

w = EMPC resutt r 
x = Signal to noise response drop 
Y = Percent solids ~30% 
z = Uncertainty at 2 sigma deviation is less than sample activity f 

r 
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CTOBl&NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5059 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 

% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

Page 1 

4.GWOl S-07 4.GWOl S-07-F 
06/25/01 06/25/01 
N5059-01 N5059.07 
NORMAL NORMAL 
0.0 % 0.0 % 

UGR UGA 

RESULT OUAL CODI 
INORGANICS 

ALUMINUM 65.9 U A 

ANTIMONY 3.9 U A 

ARSENIC 5.0 U 

BARIUM 41.4 

BERYLLIUM 0.10 u . 

CADMIUM 3.0 u 

CALCIUM 173M) 

CHROMIUM 5.0 U 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE’ 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

6.1 U A 

103 U A 

5.5 J PC 

2490 

6.8 

0.20 UJ CO 

4.0 U 

2600 J I 

5.0 U 

5.0 U 

29300 

5.7 UJ C 

3.2 U 

IESULT QUAL CODE 

1.20 UJ I c i”.“” 

GWFD06250102 
06/25101 
N5059-02 
NORMAL 

0.0 % 
UG/l. 

4-GWOlS-07 

ESULT QUAL COOE 

1.9 U A 

.7 U 

.O U 

2.2 

.lO 

2 
u 

.O U 

7900 

.O U 

.S U 

21 J 1 COP 

GWFD06250102.F 
06!25/01 
N5059-06 

NORMAL 

0.0 % 

UGR 

4-GWOl S-07-F 

IESULT DUAL CODE 

I.0 UJ C 

!670 
_L 

Ifi ._ 
I.2 UJ C 

I.0 U 

!910 J I 

i.0 U 

i.0 U 

11200 J I 

I.7 UJ c 

I.2 U 

,9.3 

WAMJ3ES.DEF 09/07x)1 
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CT081CNSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5059 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS. 

UNITS: 
FIELD DUPLICATE OF: 

SWFDO6250101 
06i25lol 
N5059-05 
NORMAL 
0.0 % 

UCill. 

SWSG-22-07 

RESULT QUAL CODI 

INORGANICS 

ALUMlNUM 431 J G 

ANTIMONY 3.7 U 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 
,nnt., 

7.3 J P 

53.8 

0.10 U 

3.0 U 

20300 

5.0 u * 

1.9 J P 

7.8 U A 

351x)” 

LEAD 3.2 J CP 

MAGNESIUM 3870 

MANGANESE 372 

MERCURY 0.20 UJ C 

NICKEL 4.0 U 

POTASSIUM 1890 J I 

SELENIUM 5.0 U 

SILVER 5.0 U 

SODIUM 54300 

THALLIUM 5.7 UJ C 

VANADIUM 3.2 U 

ZINC 84.9 

1 --lAh4z.z -1 owoz7 -1 1 +--l 7 -..“_-.- -. _ 

SWFD06250101.F 
ow25/01 

N5059-10 
NORMAL 
0.0 % 

UGR 

SWSG-22-07-F 

IESULT QUAL CODt ESULT QUAL CODI 

SWSG22-07 
OSl25ml 
N505944 

NORMAL 
0.0 % 
UG/l. 

SWSG22.07-F 
06R5mi 

N5059-09 
NORMAL 
0.0 % 

UGIL 

IESULT DUAL CODE 

9.0 U A 

7 II I 

.7 UJ ! C 

-1 1 --I -1 -1 c1 I I I 
. ---_-_ _ ---_.-_ . -_-_.-_ 
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CTOBlbNSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5059 

Page 3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SWSG24.07 SWSG24.07-F 
06MSrnl 06r25rnl 
N5059-06 N5059-11 
NORMAL NORMAL ’ 
0.0 % : 0.0 96 

UG/L UG/C ! 
,’ 

RESULT QUAL CODElRkULT QUAL COD! 

INORGANICS I 
ALUMINUM 402 U A 56.4 U A 

ANTIMONY 3.7 U 3.7 U 

ARSENIC 6.6 J P 5.6 J P 

BARIUM 95.6 75.4 

BERYLLIUM 0.10 U 0.10 U 

CADMIUM 3.0 U 3.0 U 

CALCIUM 11600 11500 

CHROMIUM 5.0 U 5.0 U 

COBALT 9.9 I 17.6 I 

COPPER 10.2 U A 13.3 U A 

ESULT DUAL CODE 

/I 

100.0 % 

ESULT QUAL CODE 

WAM-RES.DFJF 00/07~01 
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